AUGUST 13, 1914 


“he New Loch Raven Dam at 
Baltimore, Md. 
By Ezra B. WartmMan* 


The new Loch Raven Dam, which is being built for 
the purpose of augmenting the water supply of Balti- 
more, is rapidly nearly completion. ‘The necessity for 
the increased supply was recognized about ten years ago 
py Alfred M. Quick, who was then Water Engineer, and 
he proposed building a large impounding reservoir in 
the valley of the Gunpowder River. -In 1908 the State 
Legislature passed an Enabling Act appropriating 
$5,000,000 for the purpose of making this improvement 
in the city’s supply. This loan was ratified by the vote of 
the people in the fall of the same year. 
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powder River, which has a drainage area of 308 sq. miles 
above the existing dam. This dam is built of stone and 
is about 25 ft. in height above the bed of the river and 
is located about seven miles northeast of the city limits. 
The reservoir created by this dam is known as Loch 
Raven and originally had a capacity of 510 million gal- 
lons. This capacity has been greatly reduced by deposits 
of silt since the dam was completed in 1881. This long, 
narrow reservoir, extending between two high hills for 
a length of four miles, is now filled to such an extent 
that it has but little larger cross section than the normal 
cross-section of the river. By 1900 the capacity of the 
reservoir was only 78 million gallons, although dredging 
had been carried on from 1896 to 1900. 

In 1900 the city purchased a suction dredge, which 


Fies. 1-2. Locn Raven Dam For Water Suppry or Battimore, Mp., in Novemser, 1912, AND 
NOvEMBER, 1913 


Before proceeding with the construction of the dam 
in the valley of the Gunpowder, however, the city ad- 
ministration decided to call in outside experts, and John 
R. Freeman and Frederick P. Stearns were called upon 
to go over the entire question of improving the water 
supply for Baltimore. These gentlemen, after a most 
careful and thorough investigation, submitted a report 
on March 25, 1910, in which they recommended that 
the water supply be increased in practically the same 
manner as that recommended by Mr. Quick, viz., by 
building a large impounding reservoir in the valley of 
the Gunpowder River and by the building of a filtration 
plant. 


PRESENT Sourcfs oF SupPty. 


At the present time Baltimore takes its water from 
two sources. The main source of supply is from the Gun- 


*Formerly Water Engineer, City of Baltimore: now of 
Greiner & Whitman, Consulting Engineers, Baltimore, Md. 


was operated continuously until the fall of 1911, the 
mud from the bottem of the reservoir being pumped 
through a long pipe line to a point below the old dam. 
This dredging increased the capacity of Loch Raven 
from 78 million gallons to about 178 million gallons. 
It is caleulated that the annual deposit of silt from 1881 
to 1909 was 226,000 cu.yd. 

The annual yield of the Gunpowder River, according 
to records kept by the Water Department for the past 
27 years, has averaged about 280 million gallons per day. 
The minimum flow of the stream, however, has been 
as low as 55 million gallons per day. The present water 
consumption of Baltimore is about 75 million gallons per 
day. From these figures it can be seen that if sufficient 
storage is obtained to store the waters, which at the 
present time passes over the dam during rainy periods, 
the stream flow of the Gunpowder River is sufficient to 
supply Baltimore with water for a number of years in the 
future. It is for the purpose of supplying this storage 
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that the new dam at Loch Raven is being constructed. 

From the gate house at the old dam at Loch Raven 
a tunnel seven miles long and 12 ft. in diameter leads 
to Lake Montebello, just within the city limits. This 
lake has a capacity of 496 million gallons and is con- 
nected by a 12-ft. tunnel with Lake Clifton, which has a 
capacity of 265 million gallons. 

The second source of suply for the city is from Jones’ 
Falls at Lake Roland. Jones’ Falls has a drainage area 
above the Lake Roland Dam of about 40 sq. miles, and 
it was first used as a source of the city’s supply about 50 
years ago. Lake Roland is abou: five miles north of the 
city. The original capacity of Lake Roland was 400 
million gallons of water. This capacity has been largely 
reduced by deposits of silt, but by means of dredging 
its present capacity is about 300 million gallons. 

The population of the Jones’ Falls watershed is over 
150 persons per square mile and is increasing very rap- 
idly. The stream flows through the Green Spring Val- 
ley, which has become a fashionable suburb of the city, 
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and there are many villages and handsome residences 
springing up in this valley. In addition to the pollution 
from the Green Spring Valley, two of the largest towns 
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n|timore County, Towson and Lutherville, are lo- 
on streams emptying into Lake Roland, after flow- 
oniv a few miles. The sanitary condition of this 
rce of supply is rapidly becoming a menace to the 
but it eannot be completely abandoned until the 

dam is completed at Loch Raven. The average 

'y vield of the Jones’ Falls watershed is about 35 

lion gallons of water per day. 

\ masonry aqueduct 5 ft. wide, 6 ft. 4 in. high and 
avout four miles long leads from Lake Roland to the 
|!ampden Reservoir, which has a capacity of about 49 
jiillion gallons. Hampden Reservoir is connected with 
Druid Lake by cast-iron pipes, and Druid Lake has a 
capacity of about 428 million gallons. 

During periods of heavy rain, when the Jones’ Falls 
or Gunpowder River are in a very turbid condition, the 
cates at Lake Roland and Loch Raven are closed and 
the muddy water is allowed to go to waste, while the 
city is furnished with clear water from the storage lakes 
at Montebello and Clifton from the Gunpowder supply 
and at Hampden and Druid lakes from the Jones’ Falls 
supply. 

It can be readily seen that this method of bypassing 
the muddy water makes it impossible to make use of 
the greater part of the run-off of the quick thunder 
showers falling in the summer time, and it has often 
been necessary to draw down on the available storage 
supply in the city limits at a time whe nthe stream flow 
has been very low. This condition of affairs, however, 
has been remedied to some extent by the use of alum 
to settle the turbid waters in Lakes Montebello and 
Hampden. Before the introduction of the use of alum 
it had been necessary on several occasions to turn very 
muddy and turbid water into the city mains, very much 
to the disgust of the entire population of the city. 


Capacity or New Dam. 


A careful survey was made of the valley of the Gun- 
powder River for a distance of 10 miles above the old 
dam, from which it was possible to compute the capaci- 
ties of reservoirs behind dams with variable crest eleva- 
tions, and Table I shows the available storage and other 
data for dams built to various crest elevations: 

TABLE I 


Capacity be- Total capacity 
tween contours, below contours, 


million gal. million gal. 
64,863 190,95 
48,756 126,093 
18,466 77,337 
14,508 58,871 
11,642 44,363 
9,059 32,721 
3,695 23,662 
3,253 19.967 
5,343 16,714 
4,116 11,371 
3,131 7,255 
2,166 4,124 
1,323 1,958 
458 635 





177 177 
Messrs. Stearns & Freeman, from the stream-flow 
records of the department, computed Table II, showing 
the amount of storage that would have been required to 
supply from the Gunpowder River different daily quanti- 
ties of water throughout the greatest droughts of 27 
years prior to 1910. They first reduced, however, the 
stream-flow records on an average of 6% from the quan- 
tity shown by the departmental records in order to allow 
for obstructions on the spillway and for a different for- 
mula for computing the flow over the dam: 
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TABLE II 
Storage in 
Average Available equivalent Length of 
daily water storage inches depth longest continuous 
consump- capacity over drainage period that reservoir 
tion. (Mil- required. area of 308 would have been 
lion gal.) (Billion gal.) square miles below spillway crest 
90 2.3 0.37 
100 3.5 0.56 
110 4.7 0.76 
120 6.2 1.16 1 year 2 months 
130 8.6 1.61 1 year 2 months 
140 10 1.87 1 year 6 months 
150 13 2.44 1 year 7 months 
160 16 3.00 1 year 7 months 
170 21 3.94 1 year 8 months 
180 27 5.06 1 year 10 months 
190 38 7.13 3 years 0 months 
200 47 8.81 3 years 8 months 
210 57 10.7 3 years 10 months 
220 66 12.4 3 years 11 months 
230 75 14.1 4 years 1 month 


Messrs. Stearns & Freeman also prepared Table III 
after a study of the water consumption of the city for 
a period of 39 years, and the growth in population of 
the city, in order to estimate the number of years in the 
future that the city could safely take it supply from the 
Gunpowder River: 


TABLE III 
Total quantity 
Probable of water 
quantity probably 
Probable population water required. 
Years Per cent. used per Average 
from growth Estimated capita million gal. 
Year now for decade total per day, gal. per day 
1915 5 as 660,000 130 86 
1920 10 20 720,000 135 97 
1930 20 17.5 850,000 145 123 
1940 30 15 980,000 150 147 


The crest of the dam can be carried to an elevation of 
237 ft. above mean tide without making it necessary to 
flood the tracks of the Northern Central Ry. near Phoe- 
nix, Md., or to flood the town of Cockeysville, Md. To 
carry the flood line higher than this elevation would 
have caused a greatly increased expense. It will also be 
seen from Table I that the dam, with a crest elevation 
of 237 ft., would give a reservoir with a capacity of 
about 21 billion gallons. Table II shows that a reservoir 
with this capacity would give an average daily water 
consumption of 170 million gallons per day, which is 
approximately 214 times the present consumption of 
the city. This amount of water, it will be seen from 
Table III, would probably meet the needs of the city 
until 1950 or later. 

Another very important reason for carrying the flow 
line to this height is that it will make it possible to sup- 
ply the water from the resulting reservoir by gravity to 
the filtration plant, which will in turn discharge the 
water at sufficiently high level to suply the middle 
service of the city without pumping and furnish a 
greater water pressure in the low-service district of the 
city, which is at present fed by gravity from the present 
Loch Raven Reservoir with a water elevation of 171 ft. 
A.M.T. 

In order to make the greater part of this 21 billion 
gallons available, however, it will be necessary to build 
a pumping station to pump the water to the filters be- 
fore the water falls more than ten feet below the crest of 
the proposed dam. 

Owing to certain legal complications in connection 
with the purchase of property in the valley of the Gun- 
powder, it was first decided to build the dam to a crest 
elevation of only 192 ft., which would give a storage 
capacity of little over two billion gallons instead of the 
21 billion gallons. This dam with a crest elevation of 
192 ft., continued with the existing storage reservoirs in 
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the city, which have an available storage of about 144 _ hase of the dam, a system of underdrains has | 
billion gallons, gives a total storage of 34% billion gallons. vided beneath the main foundation and next to : 
This would furnish a safe daily capacity of about 100 A 12-in. drain with open joints is placed on th) 
million gallons of water. stream side of the cutoff wall along the line of | 
LMS - tom of the foundation of the dam, as shown on 

¢ ayy Connecting to this drain are a number of 6-in. 
drains surrounded by gravel, which rest on ti, 
foundation, and it is expected that any wate: 
may make its way through the cutoff wall or thro 
seams of rock on which the dam is built, will ent. 
drainage system without causing any apprecial). 
ward pressure on the base of the dam. 

The 6-in. underdrains are placed at intervals 
proximately 30 ft., and they find outlet in risers |e: 
to the top of the foundation apron near its lower enii, 

The author was familiar with the vertical porous diains 
used in the construction of the Olive Bridge and Kensico 
dams in connection with the improvements of the water 
aupply of New York in order to intercept seepage 
through the body of the dam. It seemed more logical, 
however, that drains for this purpose should be placed 
It also developed that it would not be possible to build horizontally across the construction joints, where 
a dam with a crest elevation of 237 ft. and a filtration Seepage would most naturally occur. 
plant out of the $5,000,009 loan available for improving The upstream side of the dam for a thickness of about 
the water supply. The present city administration does 7 ft., as shown on Fig. 3, is built of 1: 2:4 concrete, laid 
not desire to ask for a further loan in order to build in such manner that horizontal joints occur at vertical 
the higher dam, as the city is already greatly burdened intervals of 8 ft. At these horizontal joints on the down- 
with loans in carrying out the extensive improvements stream side of the 1:2:4 concrete wall are laid conduits 
which have been made since the great Baltimore fire in consisting of porous concrete tile laid in grooves left in 
connection with the new docks, new sewerage system, new this wall. These tiles are 14 in. square, 3 ft. long ano 
street paving for the entire city, extension of the parks are made of a dry 1:4:8 mixture, with the 6-in. interior 
and improvement of the fire department and school sys- diameter. Expansion joints are provided across the 
tems. It has therefore been determined to build a res- dam parallel te the axis of the stream at intervals of 
ervoir which will have a crest elevation of 192 ft. at the approximately every 60 ft., and at each expansion joint 
present time, although the foundations for this dam there is a vertical well to which the horizontal drains 
have been laid of sufficient width, not only to extend are connected. These vertical wells lead to a gallery 
the dam to an elevation of 237 ft., but : 
to extend it to further elevation of 280 ie / inolded n ot ealagors <4 $v od 


' a -49°------ > / gnolded in 
fi. if this should be demed desirable in of trench and surcunded mth gravel 
the future. 


oe SIDES O TTA ar 
DeEsIGN OF THE DAM - ev Bad Sub Pip 


The accompanying diagram (Figs. eo a , i a tion 
3 and 4) shows the sections of the dam AG i5-4--4-»--------,-—-8-—-- | | | LneofDam 


which will be required when the crest i : a ‘ | 1 
is raised to an elevation of 2331% ft. 
It is proposed to secure a water !evel 
of 237% ft. by placing flashboards - 
upon this crest. In designing the dam ee a - ert --BB ee SF He 39 ore eT a " 
provisions were made for flood water ap we - ey ‘Vere as A Block mains Seis | Ke 

8 ft. over the top of the masonry of the ee 
spillway, and an upward pressure is fig- 49 —<= : SSS i 
ured on the horizontal joints and on . 

the bottom of the dam which is equiva- 
lent to two-thirds of the head of water 
at the upstream face, diminishing to 
zero at the downstream face of the dam. 
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built throughout the length of the dam and which gal- 


The failure of the dam at Austin, Pa., at about the 
time that the designs for the Loch Raven Dam were 
being completed emphasized the necessity of taking every 
precaution to prevent upward pressure under the bottom 
of the dam and internal stresses within the body of the 


dam itself, due to water making its way into horizontal 


joints. 
In order to take care of upward pressure under the 


lery drains into the tail waters on the downstream sic 
of the dam. 

Fig. + shows a section of the dam which is now being 
built to an elevation of 192 ft., and how the dam wil 
be raised to the proposed crest elevation of 237.5 ft. The 
last three feet of the heights to bring the dams to these 
levels will be secured by means of flashboards. 

Two 48-in. drain pipes are provided at elevation of 
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164 ft, A.M.T., one on each side of the spill- 
| these will make it possible to drain the lake 
- ever be found necessary to do so. These gates 
be used while filling the relief openings which 
on left in the first half of the dam to carry the 
° the river during the construction of the second 


GATE House 


» gate house which will control the flow of the water 
in.o the city is built into the dam near the west bank of 
ti. stream, and will be so constructed that there will be 
jnplicate gates which will make it possible to send water 
to the city through either one or both of the two gate 
chambers. Should any gate get out of order it will be 
possible by means of stop planks to shut the water out 
of the gate chamber, and a 24-in. drain for the gate 
chamber is provided, which will discharge into the tail 
waters of the dam. Provision is also made in this gate 
house to take water from varying depths. 

During the summer time, when trouble may be ex- 
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city and by using the waste waters in excess of the water 
being consumed by the city. This current will probably 
be carried into the city limits and be used at the fil- 
tration plant. 

The house which will be built over the gate chamber 
at the present time will be merely a temporary one of 
wood. A more permanent structure of stone or concrete 
would have to be soon torn down, as it is possible that 
the dam will have to be extended to the height recom- 
mended by Messrs. Freeman & Stearns in the course of 
the next ten years. 


BonpDING HiagH Dam TO PRESEN’t STRUCTURE 


When it is decided to carry the present structure up 
to the height originally recommended, it is proposed to 
place several rows of porous drains along the steps of 
the present dam, so that any water getting into the joint 
between the old and the new work will be intercepted 
before it can produce internal stresses, which would 
threaten the safety of the dam. 

In order to bond the new structure to the old, large 





Fic. 6. Founpation Pit, SHow1na Seamy Rock 
FORMATION 


perienced from the presence of alge growths, the water 
for the city will be drawn from the bottom of the lake, 
as experience has shown that the alge growths are much 
more numerous in the top layers than in the bottom 
layers. Should the dissolved oxygen become exhausted 
in the lower layers, and in times of turbid waters, when 
the top waters will settle clear much more rapidly than 
the bottom waters of the lake, the water will be drawn 
from the top. 

The conduits connected with the two chambers of ihe 
gate house are each 8 ft. in diameter and will be brought 
together just below the gate house into one 10-ft. con- 
duit, which is connected with a 10-ft. steel pipe line. 
This steel pipe is surrounded by concrete on the ouiside 
wnd lined with mortar on the inside, which lining has 
been placed by means of a cement gun, and is reinforced 
with wire mesh. 

The gate house, when it is raised to the height recom- 
mended by the consulting engineers, will be provided 
with a hydro-electric plant which will generate electricity, 
the turbine being operated by the water passing to the 


Fic. 7. Piuum Stones IMBEDDED IN Present Dam 
CresT FoR Future BoNnpDING 


plum stones are placed projecting above the finished 
surface of the present structure, and these stones will 
be of great assistance to keep the new structure from 
sliding on the old. (Fig. 7.) 

If it is decided that these plum stones will not fur- 
nish sufficient strength to prevent the sliding of the 
dam, holes can be drilled at regular intervals along the 
crest of the present structure, and iron bars can be 
grouted into these holes and extended into the new 
structure.” It is believed that the system of drains com- 
bined with the plum stones and the iron bars will pro- 
vide sufficient strength against sliding and provide for 
a sufficient bond between the new work and the old. 


MATERIALS OF CONSTRUCTION 


The stone of which the dam is constructed is taken 
by the contractors from a quarry located on the prop- 
erty of the city on the west bank of the stream, just 
below the old dam and about one-half mile below the 
bend where the new dam is being constructed. The 
larger stones taken from this quarry are used as plum 
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stone, while the smaller pieces are crushed by the 
contractor in order to furnish stone for the concrete. 
The stone from the quarry is a low grade of limestone, 
and it is also crushed and rolled in order to secure sand 
for the concrete. On account of its hardness, the con- 
tractor has experienced considerable difficulty in getting 
enough sand by this method to carry on his work, and 
he has been forced to buy sand from Baltimore city, 
from a company which secures the sand by dredging 
Baltimore harbor and the surrounding waters. 

As already noted, the cutoff wall which extends below 
the foundation line and to the top of the upstream face 
of the dam is built of 1:2:4 concrete. The main body 
of the dam is built of 1:214 concrete, in which are 
placed plum stones which amount to from 20% to 334% 


earth excavation in the bottom of the lake, it 
very difficult to hold the earth on the inside fa 
sheet piling so as to furnish proper support for 
piling and the contractor was forced to place lar: 
on the inside of the coffer-dam against the inne 
sheet piling, which stone was afterwards used 
plum stone in the dam wherever it could be reco 

This coffer-dam for the first half of the cons} 
was very tight and the water was kept down ji: 
the use of a single 4-in. pump which did not ; 
operate constantly. 

The rock encountered in the excavation is ; 
schist, varying in hardness according to the amo 
mica which was present. The rock was of a very 
character, although there was little or no perco itic 


Fic. 8. View or Locn Raven Dam, TaKeN May 4, 1914 SHow1ne PracticaALLy COMPLETED PRESENT STRUCTURE 


of the total volume of the masonry in the dam, depend- 
ing upon the part of the structure in which the plum 
stones are placed. 

Every carload of cement that is used in the dam is 
sampled and tested before the contractors are allowed 
to use it. 


CONSTRUCTION 


The new dam is being built in the old Loch Raven 
Reservoir and the first half of the masonry was con- 
strueted inside of a coffer-dam, built to within about 50 
ft. of the eastern shore of the old lake. (Fig. 1.) This 
coffer-dam was built of two rows of interlocking steel 
sheet piling placed about 15 ft. apart. There was about 
15 ft. of mud and earth in the bottom of the old lake 
overlying the rock, and the sheet piling was driven 
through this mud and earth to solid rock. Upon the 
completion of the coffer-dam and in carrying out the 


through it excepting in the top strata, and the cutoff 
wall, which it had been proposed to carry down 30 ft., 
was stopped at a depth of about 15 ft. below the gen- 
eral excavation of the rock. Owing to the seamy char- 
acter of this rock, which is shown in one of the accom- 
panying views (Fig. 6), and the sharp tilt of the strata, 
there was no attempt made to secure a level bottom for 
the foundation, and the underdrains were placed over 
the seams between the strata at intervals of about 30 ft., 
instead of at right angles to the main underdrain on 
the downstream face of the cutoff wail. 

The dam itself was built in blocks, forms being use‘! 
to secure these blocks. The joints between these blocks 
were so arranged that there is no continuous horizontal! 
joint throughout the dam. 

Both the excavation and the placing of the concrete 
and the plum stones were handled from a number «! 
derricks, which can be seen on Figs. 2 and 8. 








rust 13, 1914 


en the first half of the masonry structure was com- 
4, the contractors, largely through overconfidence 
by the ease with which the water was handled in 
arst half of the dam, built the. portion of the coffer- 
, parallel to the axis of the stream and upon the 
»leted structure of wooden plank instead of the steel 
t piling. 
ha the coffer-dam for the second half of the dam 
»s completed it was found that this portion of the 
or-dam leaked very freely and the work of proceed- 
i» with the structure of the second half of the dam 
wes delaved for several months before the coffer-dam 
could be made sufficiently tight to work inside of it. 
PERSONNEL 
The original plans for this dam, before being revised 
hy the writer, were drawn by former Water Engineer Al- 
fred M. Quick, and the design and construction have 
been directly under the supervision cf Emory Sudler, 
then Division Engineer of the Gunpowder Supply im- 
provements. The Assistant Division Engineer, P. A. 
Beatty, assisted in the design of the dam and has been in 
immediate charge of its construction and the construction 
of the roads, conduits and bridges, which are incidental to 
the construction of the dam. The Resident Engineer at 
the dam was Talbott Todd, who resigned his position 
with the city to take charge of the construction of the 
dam for the contractors in August, 1913. Mr. Todd was 
succeeded by Everett Patterson, who is now the Resident 
Engineer in charge of this work. 


A Swinging Transfer Table for 
Shifting Locomotives 


In the new Snow Hill station of the Great Western 
Ry. at Birmingham, England, there is a pair of stub 
tracks for local service and it was desirable to provide 
means for promptly switching out the engine of an in- 
bound train. This is effected by the use of a segmental 
or fan-shaped transfer table, pivoted at the extreme end 
of the tracks. This is shown in the accompanying cut. 

The table has three tracks radiating from the pivoted 
end. Two of these tracks are normally in line with the 
converging ends of the inbound and outbound tracks. 
When a train stops on the inbound track, the engine is 
uncoupled and runs onto the transfer table. This is then 
swung to bring its engine track in line with the outbound 
track, and at the same time its third track is lined up 
with the inbound track. In this way the pit is kept closed 
all the time and there is no liability of derailing cars in 
case of accidental movement while the engine is being 
moved. As soon as the engine is run off, the table is re- 
turned to its normal position. It will be understood that 
the station has high platforms, level with the floors of the 
cars, so that the transfer-table pit and the dead side of 
the table extend under the platforms. 

The table is about 70 ft. long, with widths of 13 ft. and 
39 ft. at the inner and outer ends. This width is between 
the centers of the two side or radial girders, and these 
girders are connected by four curved transverse girders, 
between which are framed parallel longitudinal girders, 
all covered by a steel deck. Under each cross-girder is a 
curved rail on the floor of the pit, for wheels carried by 
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the girder framing. The pivot and bumping block are 
carried by a substantial masonry pier. 

Upon the framing (beneath the deck) is mounted a 
motor-driven drum, upon which is wound a cable having 
its ends anchored to the sides of the pit. The travel (at 
the circular end of the table) is about 8 ft. 6 in. The 
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PLAN OF SWINGING TRANSFER TABLE FOR SHIFTING THE 
LocoMoTive oF AN INBounD TRAIN TO AN OvT- 
BOUND TRACK AT THE SNow Hit Srarion 
OF THE GREAT WesTeERN Raitway, Brr- 
MINGHAM, ENGLAND 


(A, B, C, D are transverse girders of the table, with wheels 
riding on curved tracks in the floor.) 


operation is controlled by a lever on the platform and this 
is interlocked with the signal equipment, so that the table 
cannot be operated without the knowledge of the signal- 
man who handles the train movements at the station. 


. 


z 


The Magnitude of the Aluminum Industry is shown in the 
following table, which gives the production since the begin- 
ning of the industry in 1883 and the domestic consumption of 
the metal since 1904: 





eh Maa dielec, asec ae 7,150,000 
as RR A Se ae 7,150,000 
Bee, BO ec reece eed 7,300,000 
Be SRG sas cns ou eee 7,500,000 
Se RS Soca eso o oe i 8,600,000* 
19,000 347.000* 
47,468 ,910,000* 
61,281 11,000* 
150,000 52,000° 
259,885 10,000* 
333 629 34,000*° 
ED tied s & s'ae eos 2 550,000 25,0008 
tintin. +550 eirves £2,009 07 000° 
Bee cis tectns Gaay 1,300,000 79,050* 
NY ihe das ote kv 4 000,000 a 
REG L w ok nia 6:4. p 5,200,000 7,737,779 
MES abs waa cvls 6,500,000 


*Consumption. The figures for 1913 do not include the 
weights of imported leaf aluminum, valued at $1228; table, 
kitchen and hospital utensils, valued at $40,947, and “All othe: 
manufactures” of aluminum, valued at $353,844. The second- 
ary aluminum produced in 1913 was 2198 short tons: the 
Po eertyee d of recovered aluminum contained in alloys was 2456 
short tons. 


The use of the metal is now being extended on a much 
larger scale, as in the construction of welded tanks, cooking 
vats and vessels which, are employed by brewers, preserve 
manufacturers, fat recoverers and in similar industries where 
a metal that will conduct heat, will not corrode and is not 
poisonous is essential. 

Other uses for aluminum vessels on a large scale are in 
the manufacture of essences and syrups, varnishes, fatty 
acids, edible oils and nitric acid. A large number of firms 
abroad are using aluminum in the varnish-making industry. 
Welded aluminum tanks are now being employed for obtain- 
ing and measuring acid and for piping and conveying the 
acid in the works. A number of aluminum tank cars have 
been made for the conveyance of strong nitric acid in bulk 
and the results have been satisfactory. The use of alumi- 
num wire as a conductor in long-distance power-transmission 
schemes is not new. A recently developed branch of the 
aluminum industry is the manufacture of powdered metal 
which is used extensively as a paint pigment, in explosives, in 
lithographing and in printing. Aluminum foil, though not ex- 
actly a new product, is now being used on a larger scale than 
ever before, owing to improved methods in its manufacture 
after long and expensive experiments which have reduced 
its cost appreciably. Aluminum foil has partly displaced tin- 
foil for wrapping articles such as cheese, chocolate candies 
and tobacco. 
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Design and Construction of 
Outfall Sewer, Carlisle, Penn. 
By C. A Bryan* 


The main outfall sewer conveying the sewage from the 
borough of Carlisle, Penn., to the disposal plant is about 
1.5 miles in length (see plan and profile, Fig. 1). It is 
constructed of 18- and 24-in. double-strength terra-cotta 
pipe. It follows in the general course of the Letort 
Spring, a shallow stream which flows through the eastern 
portion of the borough. 


DESIGN OF THE OUTFALL SEWER 


The sewer was designed to carry the sewage from a pop- 
ulation of 25,000, and was designed on the assumption: 
(1) that the average amount of sewage contributed to 
the system per capita per day would be 100 gal., and (2) 
that there would be an infiltration of ground water into 
the main amounting to 5000 gal. per mile of sewer per 
day. 
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est cut possible and at the same time provide a co 
of at least 2 ft. over the pipe. This was conside 
sential because the line, once outside the borough 
was laid out through cultivated fields. 
CONSTRUCTION OF THE SEWER 

Bids for the construction of the outfall were re 
in March, 1913, and the contract was awarded to tly 
est bidder, J. I. Dick, of Scottdale, Penn., at $13.09 

ExcavaTion—Construction work was not started 
promptly as the contractor had other work whic! 
wished to finich, and again, in the judgment of the 
neer, the work was not of sufficient magnitude to 1. 
any doubt as to the contractor’s ability to finish it wit! 
the specified time limit of 180 days. Work was start. 
in June, however, and, as a comparatively small for 
was employed, it was not finished until February, 191 | 
The principal cause of this delay was the fact that 1), 
contractor expected to have only a small quantity of ro. 
excavation, but once construction work was started a lary 
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Fig. 1. PLAN AND Prorice or Outratt Sewer, CARLISLE, PENN. 


The sewage from the town is discharged into the main 
outfall at three points, the sizes of the branch mains be- 
ing 10; 15 and 18 in., respectively (see article on this sew- 
erage system in general, by the present writer, in Ene. 
News of July 2, 1914). The total fall available be- 
tween the point where the main sewer draining the south- 
eastern portion of the borough joins the outfall at the 
corner of South and East streets, and the site selected 
for the plant, is 8 ft. The velocity of flow through this 
sewer was fixed at 1.75 lin.ft. per sec. and the gradient 
determined in accordance therewith. At every 90° turn 
in the line a drop of 4 in. was made in the manhole at 
that point, and at the other turns the amount of fall 
allowed at the manhole varied from 1 to 3 in., depending 
upon the sharpness of the turn. 

A careful study was made of the topography of the 
section through which the sewer passed, and the sewer 
was so located as to permit its construction in the shallow- 


*Resident Engineer, Sewerage Commission, Carlisle, Penn. 


amount of fock was uncovered. The contractor, not being 
well equipped to handle this rock, kept opening up more 
and more trench in the hope of finding some dirt excava- 
tion, with the result that he finally had 4000 lin.ft. of 
trench opened and no pipe laid. At this point the engi- 
neer was obliged to shut down on this procedure and no 
further trench was laid out until the pipe had been laid 
in the trench already opened up. Progress on this por- 
tion of the work was necessarily slow because the con- 
tractor did not have the machinery to handle the work 
economically nor did he seriously consider the purchase of 
suitable apparatus until the work was nearly completed. 
Figs. 2, 3 and 4 give an idea of the amount of rock en- 
countered at points where little or no rock was antici- 
pated. 

During construction, no serious difficulty was exper- 
ienced. The majority of the excavation was in dry ma- 
terial, only about a half-mile of the pipe being laid in 
wet trench. Probably the worst stretch encountered lay 

















eh and Pomfret streets (Fig. 1) where ‘the 

through a truck patch. Here the material ex- 
as a sort of marl, saturated with water. It pro- 
foundation for the pipe and a pile-and-plank 
_ was built to support it (Fig. 1). This entire 
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the tunnel was about 150 ft. long and was driven through 
filled ground. 

Rock Drittinc—The rock on the outfall sewer was 
drilled by means of Rand jack-hammers or butterfly 
drills, operated by steam (Figs. 5 and 6). Two of these 


CONSTRUCTION VIEWS ON THE OvuTFALL SEWER AT CARLISLE, PENN. 


(Figs. 2, 3 and 4 show the unexpected amount of pee sooustorad: Figs. 5 and 6 show steam jackhammers or butterfly 
drills at work.) 


section had to be closely sheeted, and it was found neces- 
sary to drive the sheet piling fully 2 ft. below the invert 
of the pipe to prevent the material from breaking through 
underneath the sheeting. The crossing under the freight 
track of the Cumberland Valley R.R. was made in tun- 
nel and was carried through without trouble, although 





hammers were operated by an 8-hp. vertical boiler, which 
supplied steam to them through 1-in. pipe. It was found 
that the steam could be carried a distance of about 150 
ft. from the boiler before condensation became too great 
to permit the operation of the hammers. This necessi- 
tated the moving of the boiler every 300 ft. When but 


ers 
















Yn BN A AR A RY tery es oS RR Sha te pm ym TY She 


Kae ha fy 





pe scwides an SA Re 


i 


eine died § oe esopoess seca 
Pata bbe A a 


340 ENGINEERING NEWS Vol. 72. X, 


one drill was in use it was found that steam could be car- 
ried from 200 to 250 ft. before becoming too cold. 

From the results obtained by this contractor in drill- 
ing the rock in the manner described the following con- 
clusions have been drawn: (1) Butterfly drills operated 
by steam will not put down holes in solid rock over 5 or 
5.5 ft. in depth. (2) Where a seam of soft or shattered 
rock is encountered the steam drill will clog and refuses 
to go through, often necessitating shooting shallow holes 
and redrilling after cleaning out the soft seam. (3) The 
heat under which the operator was obliged to work was 
excessive, and this heat and the exhaust steam necessarily 
tended to reduce the efficiency of the operator. In deep 
ditches and also under certain atmospheric conditions, 
steady work was impossible. (4) The cost of the mainte- 
nance and operation of the plant was excessive. The 
writer is convinced that the cost of drilling the rock on 
this work could have been more economically handled by 
the use of a portable air compressor. 

Sewer Jornts—As stated, the entire 24-in. portion of 
the line was constructed during the summer months and 
at a time when there was little or no water in the trench 
to contend with, Joints were made in the usual manner, 
using a rich cement mortar which was prevented from 
pushing through to the inside of the pipe by first wrap- 
ping a strand of jute around the spigot end of each pipe 
as it was inserted into the bell end of the pipe previously 
laid. To further aid in keeping the mortar in place, a 
piece of muslin 9 in. wide was wrapped completely around 
the joint and held in position by tying at the top of the 
pipe. An inspector was present on the work practically all 
of the time, and was especially careful to see that the bot- 
toms of the joints were well made and the pipe well 
laid, 

During the winter months, the meadow marked A on 
Fig. 1 is flooded by the authorities of the Carlisle Indian 
School for the purposes of a skating pond, and under 
present conditions about 1200 lin.ft. of the outfall sewer 
along this meadow is subjected to a head of about 6.5 ft. 
of water, amounting to a pressure of about 15 lb. Under 
these conditions the infiltration of ground water into the 
main is excessive. Measurements taken at the manhole 
nearest the point A have shown a stream 10 in. deep 
flowing through the sewer. 

A careful examination of the barrel of the pipe has 
failed to reveal any excessive leakage at any one joint, 
but water seems to enter the pipe through numerous 
pores in each joint. Various attempts to repair this leak- 
age have proven in general unsuccessful. The writer is 
satisfied that the joints were carefully made and the pipe 
well laid, and this at a time when the ditch was dry. 

Leakage at this point is unquestionably increased by 
the fact that throughout this distance the pipe is laid in 
a shallow cut, and through rock. For this reason the 
back-filling is much more porous than it would have been 
had the pipe been laid in dirt excavation. 

The fact that so much leakage has developed under the 
conditions cited has raised in the mind of the writer the 
question whether after all cement joints are the most 
satisfactory joints for use on sewer construction. 


Cost or CONSTRUCTION 


The unit prices upon which the contractor’s bid was 
based were as follows: 


Depth, 
Material ft. Price 


Terra cotta pipe $1.30 per lin 
Terra cotta pipe “apaiet 52 aor a 
Terra cotta pipe................ : tt. 
‘Terra cotta pipe................. 
Terra cotta pipe................. 
Terra cotta pipe...............- 
Terra cotta pipe................. 
Terra cotta pipe............... 
Terra cotta pipe............... 
Terra cotta pipe............... 
Terra cotta pipe........... 

o—_ —— iid 

rick manho! vertical j 
Cast-iron frames and covers 00 hie on ; 
SONS SNOT 8 i i bk eh psc 6.50 per cu.yd. |: 


The price paid by the contractor for labor was S$” 
day of 10 hr. 

The final estimate for this work amounted to $2|.; 
or a cost to the borough of $2.91 per lin.ft. of comp) 
sewer, including engineering and inspection. Rec 
kept during the construction show, up to the point w! 
the line crossed High St. (Fig. 1), a profit of about $s 
to the contractor. It is probable that this profit was |. 
in the construction of the remaining distance to Pomfr:: 
St. on account of the difficulties to which reference })- 
previously been made. 

The cost of the outfall sewer will be met by a genera! 
assessment on the assessed valuation of the entire bor- 
ough, 

This sewer was designed by and constructed under the 
supervision of T. Chalkley Hatton, now Chief Engineer 
of the Sewerage Commission of Milwaukee, Wis. The 
writer was the resident engineer in charge of construction 
and Leo D. Skemp was the superintendent of construc- 
tion. 
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.62 per lin ft 
.25 per lin.ft 
. per cu.yd 
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A Controversy Over the Ques- 
tion of Force Account ver- 
sus Contract Work at 
New Orleans 


We have recorded in recent issues of ENGINEERING 
News the extent to which some cities are carrying 01 
work at the present time by the direct employment of 
labor, or by force account as it is commonly called, in- 
stead of by letting contracts. In our issue of July 16 we 
described the manner in which the city of Minneapolis is 
carrying out over three and one-half million dollars’ 
worth of construction work without letting contracts. It 
is the general rule, however, that this plan of carrying on 
work meets with serious opposition. In many states 
stringent Statutes are in force requiring that all public 
work shall be done by contract and shall be advertised 
and let to the lowest bidder. There are many engineers 
who believe that while in exceptional cases work can be 
carried on efficiently by day labor, the general liability to 
political interference, ete., is such that on the whole the 
contract system is to be preferred. 

The city of New Orleans is just now the seat of a 
lively controversy respecting the manner in which the 
extensions of its water-works and sewerage system should 
be made. As many of our readers will recall, the build- 
ing of a sewerage system for New Orleans was not 
undertaken until 1903. In the four years from 1903 to 
1907 a large amount of work was done. The main trunk 
and outfall sewers were constructed and a large part of 
the business and residence portions of the city were pro- 
vided with sewers. All this work was done by con- 
tract. 

In September, 1907, bids were received on four addi- 
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ntracts for sewer extensions. These bids were 
. o be about one-third greater than the engineers’ 
re of the cost; and this fact, together with the 
| appropriation available, caused the bids to be re- 
_ The Sewerage and Water Board then deter- 
| to undertake the construction of these sewers by 
account after receiving a legal opinion that they 

i authority to carry on the work in this way. 
I the six years since that time all work on sewer ex- 
cnsion work has been done by force account, no con- 
ts being let. The Board has built in this time 193 
miles of sewers, from 8 in. to 27 in. in diameter, at a 
total cost of $1,312,000. The work done by contract 
yevious to that time had cost about $5,000,000. In 
1910 the Board further adopted the policy of building by 
force account all extensions to the city’s water distri- 
bution system. Heavy construction work on the city’s 
storm-water drainage system, however, is still done by 


— 


contract. 

As was to be expected, the conduct of work by force 
account excited criticism and antagonism. Claims were 
made that the Board had no legal right to carry on its 
work in this manner. The controversy appears to have 
fecome a political issue and was carried into the State 
Constitutional Convention held last fall. This conven- 
tion inserted a clause in the constitution empowering the 
Board to continue to do its work either by force account 
or contract until Sept. 1, 1914, providing that any single 
piece of work exceeding in cost $25,000 should be let 
to contract and further providing that the State legis- 
lature, at its session in the spring of 1914, might deter- 
mine whether the permission to the Board to work by 
force account might be extended beyond Sept. 1. 

In view of the large amount of criticism and discus- 
sion concerning the work done under the direction of the 
Board, a special investigation committee was appointed 
in December last, consisting of Messrs. J. F. Coleman 
and Arsene Perrilliat, and Prof. W. B. Gregory. This 
committee was requested to report as to the compara- 
tive cost of the work done by force account and by con- 
tract, and also as to the organization and efficiency of 
the Board’s staff with the adequacy or inadequacy of the 
salaries paid. 

This committee presented its report, May 6, 1914, and 
stated that the design and execution of the drainage, 
storage and water systems of New Orleans are exception- 
ally good and reflect great credit upon those who are 
responsible therefor. The committee then proceeded to 
a discussion of the relative merits of contract work and 
force account, and concluded that under the same terms 
and conditions the work could be done by contract at a 
lower cost and yet with a reasonable profit to the con- 
tractor. The committee therefore recommended that the 
work of extending water, drainage and sewer conduits 
should hereafter be done wholly by contract, but that 
the making of sewer and water house connections and 
the maintenance of the system should be done by the 
Board’s own forces. The committee also made an elabo- 
rate report upon the organization of the Board’s engi- 
neering and other departments and submitted certain 
recommendations for its reorganization. 

At the same meeting of the Sewerage and Water 
Board, at which the report of the investigating commit- 
tee was presented, George G. Earl, General Superin- 
tendent for the Board, submitted a report emphatically 
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contradicting the investigating committee’s statement as 
to the advantages of contract work and showing that in 
every respect the city had been the gainer by the adop- 
tion of the force account plan. Mr. Earl stated that on 
the contracts for which the ‘bids were rejected in the 
fall of 1907 their execution by force account showed a 
saving of at least $562,000 to the city as compared with 
the prices bid by the contractors. Engineers desiring a 
forceful discussion, pro and con, of the subject of force 
account vs. contract work would do well to apply to the 
Sewerage and Water Board of New Orleans for copies of 
the reports. 

Following these two reports, the Board instructed its 
counsel to submit to the legislature a bill which would 
permit it to continue the policy of doing work by force 
account within the limit fixed by the constitution. It 
further submitted the whole matter to a board made up 
of Messrs. Rudolph Hering, George W. Fuller and Har- 
rison P. Eddy. The report of this board, dated June 20, 
1914, has just been printed. This board fully sustains the 
Water and Sewerage Board of New Orleans in its policy 
of carrying on work by force account. One of the 
strongest paragraphs of its report we quote as follows: 

If the legislature should decide to discontinue the right of 
the board to do force account work, it will place the city in 
the embarrassing position of being obliged to accept the 
prices bid, whether high or low, or not do the work. Should 
the bids appear to be too high, the board, of course, can re- 
ject them and*call for new bids with a delay of from three to 
four months; but if the board cannot do the work with its 
own forces these bids may be practically as high as at first. 
In other words, the board will be entirely at the mercy of the 
contractors at times when contractors are busy and bidding 
high prices as well as when there is a scarcity of work, 


and even in case of a combination of bidders to artificially 
inflate prices. 


In addition to the report, Messrs. Fuller and Eddy 
gave testimony before committees of the Louisiana legis- 
lature on June 22. The legislature before adjourning 
enacted the bills desired by the Sewerage and Water 
Board, giving it permission to continue to carry on work 
by force account. These bills were transmitted to the 
Governor who submitted them to a so called “pocket 
veto.” Had he returned them to the legislature with a 
veto message, it is said that they would have been passed 
over the veto as the vote in their favor was nearly unani- 
mous. By merely retaining the bills, however, in his 
possession until after the legislature had adjourned the 
bills failed to become law. 

8 

Geod Roads for Little Money are being constructed in 
Louisiana, where rock and other expensive road-making ma- 
terials are rare. The work is done under the State Highway 
Department, which is a subsidiary department of the Board 
of State Engineers. The Highway Department, in all its 
work and discussions before the Farmers’ Institutes and other 
meetings, has tried to make it clear that road improvement 
does not necessarily mean the construction of the highest 
type of roads, except under certain traffic conditions, but 
attention’ should be given to those methods by which the 
best results can be obtained with the money that is, or will 
be, available for the various highway projects. The accom- 


panying table gives a summary of road work during the past 
six years. 


Average 
General cost 

Parish Character Mileage Cost per mile 

Natchitoches....... Earth 37.23 $29,021.01 $779.51 

DeSot»..... eeocceee Sand-Clay 50.39 43,797.59 869.17 

4% Miles 

OURGRIER oo 5 ioe ccs Graveled, 13 17.25 25,089.16 1,454.44 
Miles Earth 

Rapides..........-- Earth 3.57 3,273.50 916.94 

East Baton Rouge. Earth 22.22 23,400.53 1,053.13 

3 ON Tere Earth 15.50 16,110.11 1,039.36 

City of Baton Rouge Wide Gravel 0.82 5,023.08 6,125.71 

St. John the Baptist Earth 8.00 7,200.00 900.00 

BORE s cece pecccce 154.98 $152,914.98 
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Road-Oil Specifications and 


Tests* 
By CLARENCE B. Ospornet 


In the preparation of specifications for asphaltic oil 
for road building the engineer has three problems pre- 
sented; (1) He must have requirements controlling the 
chemical purity of the oil, i.e., he desires an oil that is 
free from foreign material and products of decomposi- 
tion produced during refining; (2) He must control the 
chemical composition of the oil; (3) he must con- 
trol the physical properties of an oil so that it will actu- 
ally perform its proper function in the road construc- 
tion. 

Specifications for chemical purity of road oil are as fol- 
lows: 


(1) It shall not contain more than one-half of one per 
cent. of sediment by volume. 


The presence of even ten times this amount of sedi- 
ment is not detrimental, as the oil in use on the road 
eventually carries as high as 90% of mineral aggregate. 
This specification is used to prevent the buying of sedi- 
ment at the price of road oil. 


(2) It shall not contain more than one per cent. of wa-- 


ter by volume. 


The presence of water in a road oil makes the oil diffi- 
cult to handle when heated above 212° F., because the 
steam formed makes the oil boil or froth. Also, as in the 
case of sediment, unless the proper deduction is made 
water will be paid for at the price of road oil. 


(3) It must, when freed from water, be soluble to at 
least ninety-nine and five tenths per cent (99.5%) in pure 
carbon disulphide. 


This will give the per cent. of bitumen in the road oil. 


(4) The bitumen soluble in carbon disulphide must be 
soluble in carbon tetrachloride, to the extent of at least 
ninety-nine per cent (99.0%). 


The failure to pass this specification is supposed to 
be an indication of an over-heated or “cracked” oil. Car- 
bon tetrachloride is not a stable solvent in bright light 
and the solubility test is influenced if the test is per- 
formed in bright light. 

Another specification sometimes used to determine a 
“cracked” oil is as follows: 


(5) In CS, bromide solution. The bitumen soluble in car- 
bon disulphide must be soluble to the extent of at least 
ninety-nine and eighty-five one hundredths per cent. 
(99.85%) in a solution of one hundred and thirty-five (135.0) 
milligrams of bromine to one hundred (100.0) cubic centi- 
meters of the carbon disulphide, when twenty-five (25.0) 
cubic centimeters of the solution are poured on two (2.0) 
grams of the oil in an Erlenmeyer flask, which is then 
shaken in the dark for three (3.0) minutes, the solution be- 
ing immediately filtered through a Gooch crucible using a 
suction equal to a column of mercury more than eight (8.0) 
inches high. 

When the solution has all passed through the crucible, 
the crucible is washed with pure carbon disulphide, dried at 
from two hundred and twelve (212.0) to two hundred and 
twenty degrees Fahrenheit and weighed. 


This test had its origin in the examination of vege- 
table and animal fats. The unsaturated fatty acids form 
insoluble bromides. This bromide carbon disulphide 
solvent is not stable, however. An oil having an excess 
of 0.15% of insoluble material would fail to pass this 
specification, and yet this failure might be due entirely 
to the unstable solvent. 

The specifications to govern the different constituents 


*Reprinted from the “California Highway Bulletin” for 
July, 1914. 


+Geologist, California Highway Commission. 
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that make up the bitumen of the road oil are part! 
cluded in the specifications numbered (3), (4 
(5). 

The road oils are generally classified as to their as 
content. This asphalt is not a definite chemical 
pound determined by chemical analysis. To deter 
the asphaltic content, the road oil is hardened by | 
ing it in an asphalt oven at a high temperature. 
of the light or volatile oils, is driven off in this 
ing and the residue is hardened. The degree of |; 
ness is measured by the depth of penetration of a \ 
needle when acting under a load of 100 grams for 
seconds, the residue being maintained at 77° F. If 
needle penetrates 8 mm. in this test the residue, ca 
asphalt, is said to be asphalt of 80 penetration. As , 
readily be seen, this residue may contain many differ: 
bitumens. The test is not a measure of a definite cher 
ical compound. 

If the assayer for copper should call all the metal 
tracted “copper” when the metal was of a certain hard 
ness, then it can readily be seen that any alloy of suf 
and hard metals that made this certain hardness woul! 
be classified as copper. This is the practical result of the 
specification for a road oil when it is required to contain 
a certain percentage of asphaltum. 

The early oil-bound macadam roads built with as- 
phaltic oils usually required an oil containing 70 to 75% 
of asphalt of 80 penetration. This oil was not heavy, 
that is, it lacked body (i.e., low-viscosity), and it was 
a weak binder but it was easily applied to the road sur- 
face. 


The use of pressure tank wagons with sprayers for ap- 
pliying heated road oil has made it possible to use an 
oil of much higher asphalt content and of higher viscos- 
ity. The road oil that is now commonly demanded for 
oil-bound macadam, or for bituminous-covered concrete 
highways, is one that contains 90% of 80 penetration 


asphalt. The following specifications are suggested for 
such an oil: 


(6) 1t shall contain 90 per cent. of 80 penetration as- 
phalt. 


This per cent. of asphalt is determined by heating 20 
grams of the road oil in a 2-oz. salve tin in a standard 
asphalt oven, the temperature of the oven being main- 
tained at 400° F. When the asphaltic residue has a 
penetration of 80, the oil shall not have lost in excess 
of 10% by weight. 

The asphaltic content is the classification of the oil 
refineries of their different grades of road oil. The 
specification is of value more on this account than for 
any information of practical value furnished to the 
road builder. 


(7) It shall show an open flash point not less than 350 
degrees Fahrenheit. 


This requirement prevents the use of an oil carrying 
very volatile constituents that would readily evaporate 
and might also be dangerously combustible at the time 
the oil was being sprayed on the road at the high tem- 
perature necessary for spraying. 

The physical properties of a road oil are of the great- 
est importance to the road builder. The following speci- 
fications deal directly with the measurement of the im- 
portant physical properties : 

(8) It shall show a float test of not over 1000 seconds 
when tested at 90 degrees Fahrenheit. This test is de- 


scribed in Bulletin No. 38 issued by the Office of Public 
Roads, United States Department of Agriculture. 
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-. Joat test is the measurement of the viscosity of a 

The requirement will prevent the use of ex- 

sly viseous road oil, one that is difficult to apply 

‘. slow to absorb the mineral aggregate necessary to 
uilding up of the proper wearing surface. 

The oil shall show a specific viscosity of not more 

one hundred (100) when tested with the Engler viscosi- 


or at a temperature of two hundred and twelve (212) de- 

s Fahrenheit. 

his test will prevent the use of an oil that is too 

cous to be readily applied to the road surface from the 
o)|-spraying wagon. 

(10) It shall show an adhesive test of not less than 300 
seconds for three revolutions with the Osborne adhesive ma- 


chines, when the oil is tested at a temperature of 77 degrees 
Fahrenheit, the load being 3 kilograms. 


This test is the measure of the oil’s power to prevent 
relative motion of two concentric cylinders when the oil 
acts as a binder between the surfaces of the two cylinders. 
The inner cylinder is 1.995 in. in diameter, the outer 
cylinder is 2 in. in diameter, the outer cylinder being 
in the form of a loose collar 2 in. wide. Its inner sur- 
face is coated with the oil to be tested. The outer sur- 
face of the inner cylinder is coated with oil and the collar 
then forced on the inner cylinder, which is maintained in 
a stationary position. 

The outer collar is wound with cord to which a three- 
kilogram weight is attached; the pull of this weight 
causes the collar to revolve; the thin film of road oil be- 
tween the two cylinder surfaces offers a resistance to this 
turning. The temperature of the oil being tested is 
maintained at 77° F. by means of water circulating in 
the inner cylinder. The measurement of the adhesive 
value of the oil is the length of time required for three 
complete revolutions of the collar. 

Oils containing the same percentage of asphaltum will 
often show the greatest difference in their binding prop- 
erties. Oils possessing the same viscosity will likewise 
often show a wide difference in adhesiveness. 

As an example, one oil may be largely made up of 
heavy lubricating grease, another may be very free from 
lubricating material but they may both flow through a 
given-sized orifice at the same rate, when heated to the 
same temperature, that is, they have the same viscosity. 
The lubricating oil would lack binding power and be un- 
satisfactory for road construction; the other would be 
desirable. The adhesive specification would prevent the 
use of the unsatisfactory lubricating oil. 

The asphalt contained in a road oil is required by some 
road builders to possess a certain ductility. 


(11) The ductility of the asphalt which has been reduced 
to a penetration between 75 and 85 shall not be less than 110 
centimeters. 


This test is made with asphalt maintained at 77° F. 
and the pulling shall be at the rate of 5 cm. per min., 
using the Dow ductility machine. 

There is a woeful lack of uniform specifications for 
road oil and uniform methods of performing the tests. 
In the determination of the asphaltic content of an oil, 
the temperature for the asphalt oven is specified some- 
times at 325° F., and from that to as high as 500° F. 

The dish containing the road oil during the reduction 
is in some laboratories as small as a thimble, and in 
others, large enough to hold 500 grams; sometimes cyl- 
indrical, and other times semispherical in shape. Some 
tests require the use of an oven, others require heating in 
the open air. As has been shown, the “asphaltic content 
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of an oil” is, at best, a rather indefinite term, and when 
we have added to this the different methods used and 
the wide range of equipment used, the “asphaltic con- 
tent” becomes even more of a vague description. 

The asphaltic road oils are, for the most part, a by- 
product of the oil refineries. They are a relatively cheap 
material. This cheapness saves the road oils from being 
adulterated with other material. It is expensive to add 
anything to the oil. The natural oil itself rarely car- 
ries undesirable material. The tests for water and sedi- 
ment will take care of foreign materials brought in by 
the crude oil. 

Some road engineers have regarded oil containing sul- 
phur as dangerous to use because the sulphur is sup- 
posed to make the product unstable. Many oils and as- 
phalts carrying sulphur have given good service for long 
periods of time and if sulphur does tend to make the oil 
unstable, this action is too slow to be of importance in the 
life of the oil used in the road construction. 

* 
Notes on Maintenance of 
Wachusett Reservoir 


By J. A. CusHMaAn* 


Much has been published concerning the construction 
of the Wachusett Dam and Reservoir of the Boston 
Metropolitan Water Supply, but little has been written 
about its maintenance. A few interesting, if not impor- 
tant, points have developed since this great reservoir 
was completed and filled, which maintenance engineers, 
and indirectly, construction engineers as well, may find 
valuable. 

Survey Rererence Marks 

The first is in regard to the maintenance of construc- 
tion benches, reference hubs or traverse points, and in- 
termediate triangulation stations. 

The bottom of the Wachusett Reservoir was striped of 
all soil. Preliminary to this stripping, the whole area 
was laid out in 500-ft. squares over which elevations were 
taken every 25 ft. The corners of the large squares were 
marked by chestnut hubs, 3 in. square on top and tapered 
to about a %4-in. sq. in their lengths of 3 ft. These 
hubs were guarded by triangular fences to prevent their 
being disturbed as the soil was removed. Of course, a 
great proportion of these hubs were within the site of the 
reservoir—only a comparatively few of them on the edges 
coming above the high-water line. In the final clearing of 
the basin all the hubs below the flow-line and all which 
were on the edge and liable to be washed in, were re- 
moved, leaving very few points for future use. 

In a reservoir several miles long, the lack of a few such 
points is liable to cause considerable inconvenience, to 
say the least, at some time. The writer, therefore, sug- 
gests that, before such wholesale removal, new hubs or 
points be placed on the line of hubs to be removed, so far 
above the ultimate flowline as not to be disturbed, under- 
mined or washed away, and that all such hubs or points 
be properly guarded and tied in to permanent structures. 
This also applies to bench marks which will be submerged 
or undermined by the rise of the water. All hubs and 
benches already above the flowline should be carefully 


preserved and removed from time to time as it becomes 
necessary. 





" *Assistant Engineer, Wachusett Department Metropolitan 
Water and Sewerage Board, Clinton, Mass. 
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A few new triangulation stations should be established, 
the old ones which are liable to be of use should be re- 
newed, new flag poles placed and the trees and brush 
around them kept cut down. The cost of this work does 
not amount to a great sum coming under regular main- 
tenance accounts and done a little at a time in the year’s 
work, but may mean considerable expense and trouble if 
the work is left to accumulate for several years, and more 
still if it is left undone. 


RESERVOIR SLOPE EROSION 


The second point is in regard to the action of wind and 
wave on the steep slopes and their consequent erosion. In 
the original stripping-of the Wachusett Reservoir, rules 
were made for the guidance of engineers and inspectors. 
These rules were designed to allow for the action of waves 
in the full reservoir. For steep slopes the rules were as 
follows: 


Where the margin is along a steep sandy slope .. . it 


-Limit of Strippina 


Sketch A 


Fia. 1 
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the assumed slopes, as above, drawn on these section: 
to give approximately equal areas above and below 
tersection of the 3 to 1 slope with the natural slop: 


sketch A, Fig. 1.) Strip to intersection of 1 to 1 slop 
natural surface. 


In case of very steep slopes extending to a consi 
elevation above high water and where it is probab). 
erosion will cause landslides extending to the top 
slope, it will be necessary to strip the entire slope. | 
C, Fig. 1.) Where it is necessary to strip to the top « 
steep slopes the clearings should be carried back about 
beyond the top of such slope. 


On the accompanying sections of two steep slope- 
shown this original stripping point as located acco 
to the above rules, and also the flowline and top of 
as actually existing in 1911, three years after the res: 
was first filled. The first section (Fig. 2) is of a | 
on the north shore of the basin exposed only to sout! 
east winds, while Fig. 3 is on the south shore ay) 
exposed to northeast, north, northwest and west wi: 
In each of these cases, the bank had been eroded by \ 
action at its base, and had slid, necessitating much ; 


t 


Sketch D 


SKETCHES ILLUSTRATING THE DesIGN oF STEEP ResErvoIR BANKs 


ditional stripping. The second of these banks is still chany- 
ing and it is anticipated that it will continue to do so 
for some time to come. The action of the wind as well as 
of - waves is very noticeable 0 on this —_-* layer of 


|_| top of the bank sai in the woods behind it. The ma- 
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Fic. 2. Stopr or Nortu Suore or Wacuusert RESERVOIR AS ORIGINALLY STRIPPED AND AFTER HAVING 
Bren Fintep THREE YEARS 


is expected that the shore will gradually take a 3 to 1 slope 
between Elev. 355 and 395, or between high and low water. 
Below 355 the final slope may be assumed as % to 1 and 
above 395 as 1 to 1. Sections of the natural slope should be 
taken by stadia or otherwise, plotted to convenient scale, and 
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Fic. 3. Store or Sourn SuHore or Wacuusett Resrr- 
VOIR AS STRIPPED AND THREE YEARS AFTER 
FILLine 
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(4) North bank in original condition: that is, before stripping or grading. (5) North bank, from another viewpoint, 
after having been ane to high water; the water surface here shown is 45 ft. below high-water level. (6) Bank on 
s shore after 


h water. These views may well be compared with the profiles, Figs. 1 to 3, which show some of 
oo —_ slopes, the stripped or graded slopes and the subsequent slopes after the reservoir had been filled and 


Fies, 4 To 6. Views or Banks or Wacuusett Reservoir, SHow1Ne Errect or WATER ON Bank Stopes 
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terial in this bank is much finer and more compact than 
that in the first case. 

This is a condition where the appearance of the original 
slopes was not such as to indicate that such great erosion 
would take place. The view, Fig. 4, shows the north bank 
before stripping (on the extreme right) and Fig. 5, the 
same bank after the high water of 1905, which was still 
15 ft. below the flowline. Fig. 6 shows the bank on the 
south shore in 1904. Notice that the bank material in 
Fig. 6 is much finer than that shown in Fig. 5. 

As a result of this experience it would seem that the 
ultimate slope attained by a coarse gravelly material 
containing many cobbles, acted upon by waves, will be 
between 2 to 1 and 5 to 1, the last probably being the 
permanent slope. As a modification of the diagram 
shown in Sketch A (Fig. 1), the writer would suggest 
that shown in Sketch D, substituting slopes of 5 tol, and 
114 to 1, for the slopes of 3 to 1 and 1 to 1 as shown 
in Sketch A, and omitting entirely the steeper slope of 
Yy to 1. Actual sections show that if there is a change 
of slope below low water it is even flatter than 5 to 1. 


SHALLOW FLOWAGE 


Experience has shown that an area which is flooded 
only for a few months in a year and then for a depth 
of less than 5 ft., will grow up to goldenrod, sweet fern, 
blackberry vines, and small poplars, birches and alders, in 
a very short time, causing an unsightly and marshy ap- 
pearance to the locality, which is undesirable in a public 
water-supply. Such conditions should be noted during 
construction and the work done at that time, as it is much 
more expensive for a small maintenance gang to do this 


work, than it would have been for the contractor’s gang 
to do it, while at work on this part of the project, with 
his larger outfit of tools and men. 


REFORESTATION OF DRAINAGE AREAS 


The last point is in connection with the work of re- 
forestation. In 1909, E. R. B. Allardice, Superintendent 
of the Wachusett Department of the Metropolitan Water 
Board, in an article published in ENGINEERING News, 
on “Reforestation of the Marginal Lands of the Wachu- 
sett Reservoir,” stated: “Thus far, no serious fires have 
occurred, though several have started which would have 
caused great damage but for the effectual protection 
given.” 

In 1911, the reservation was visited by several serious 
fires. One, caused by sparks from a locomotive started on 
adjoining land, and spread by a moderate wind, swept a 
width of 2000 ft., over three, three-rod roads and over 
three 15-ft. interior forest roads, and was only stopped at 
a 60-ft. state highway by the combined efforts of about 
25 men with hand extinguishers and shovels. If there 
had been no one there it would have jumped that obstacle 
as it had the earlier ones. This fire completely destroyed 
white pines 10 to 12 years old, averaging 12 to 15 ft. in 
height. Another fire, caused, presumably, by a cigar or 
cigarette butt carelessly thrown from a moving electric 
car, crossed two 15-ft. forest roads but was stopped at a 
30-ft. highway. Both fires were on land formerly used for 
pasturage or cultivation and the pines were the tallest 
growth. 

These two fires demonstrated the uselessness of a fire 
guard less than 30 ft. in width, at least. It is extremely 
doubtiul if the second fire could have been stopped at the 
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30-ft. highway if the growth had been higher, a; 
fighters could not have stood the heat. All the fir, 
have occurred and been overcome on this reservati 
shown the wisdom of having fire guards (40 ft. one 
too wide), and of keeping them mowed and clea: |, jf 
they are to be at all efficient as such. 

It is not the desire or purpose of the writer t 
the use of 15-ft. interior roads. The more interior 
there are the more chances there are of limiting t). fir, 
to a small area, especially if it is discovered early :) its 
career. They are also indispensable in getting ini. the 
reservation for the purpose of spraying for brown-tai! and 
other caterpillars, hauling out wood from improvement 
clearings, and many other purposes. But it is his desire 
to emphasize the need of enough wider fire lines, {ep 
mowed, to provide adequate and safe spaces in which to 
operate efficiently against a serious fire. 


The Kansas City Street-Railway 
Franchise 


The difficulties into which the Kansas City Street 
Ry. system had fallen and the attempt of the receivers 
and courts to secure a satisfactory reorganization based 
on an appraisal and a franchise scheme outlined by B. J. 
Arnold were noted in ENGINEERING News of May 22, 
1913, together with a summary of Mr. Arnold’s work i 
the case. After long negotiations, a compromise fran- 
chise between the city and the railway company was 
evolved more or less along the lines of the Arnold sug- 
gestions, and this was approved at a municipal election 
on July 7%, in spite of considerable opposition. 


THE NEW FRANCHISE 


LIFE TERM—The term is 30 years with provisions for 
forfeiture and purchase by the city before expiration under 
conditions which protect the capitalization. At termination 
the company has rights securing the allowed capitalization 
of that date. The city may thereafter make new arrange- 
ments with the old company, cause the purchase of the sys- 
tem by other interests, operate the system itself or require 
the present company to continue temporarily. 

CAPITAL—The compromise figure of $25,649,000 is taken 
as the total value of property in Missouri to be represented 
by capital (plus extensions and betterments since May 1913.) 
Of the total $6,300,000 represents intangible items. The last 
named amount is to be amortized from surplus earnings di- 
visible between city and company, with the intention that 
capitalization and tangible value may eventually be alike. 
(This amount is to be indirectly amortized by building ex- 
tensions out of the city’s share of surplus profit as noted 
below.) 

The company is to provide each year such fresh capital as 
will, with its share of surplus profits, amount to from $650,- 
000 at first to $925,000 at the end. Such sums will corres- 
pondingly increase the capitalization figures. However, if 
net earnings exceed or fall below 35% of gross receipts for 
any year the annual amounts to be provided above are to be 
correspondingly increased or diminished. 

CONTROL—The city is to participate in control and man- 
agement through representation on the board of directors 
and on a board of control. The latter will comprise one 
man appointed by the company, one man appointed by the 
city, and a third member in the event of differences of 
opinion. Salaries will be paid by the company. This board 
will have control of routes, schedules, character of equip- 
ment and construction, system of accounts, charges to cap- 
ital, classification of expenditures, auditing, etc. The com- 
pany and city may each remove its representative or may 
apply to the courts for removal, for cause, of the other 
party’s representative. 

There will be five directors acting for the city and six for 
the company. The former are to be appointed hereafter by 
the local Court of Appeals from lists furnished by the mayor. 
(Initial incumbents were selected at the recent franchise 
election.) 


Under the board of control will be the general manager. 
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oard of control, P. J. Kealy has been selected by 
sany and Robert P. Wood (a consulting engineer) by 
and have been installed by the receivers. The name 
mpany has been changed to Kansas City Railways 


rABILITATION—Up to $1,500,000 is to be spent at 
one viaduct line. For three years, five miles of 
track per year are to be built in specified locations 
- new cars per year added. The city will pay the cost 
w tracks in Union Station plaza and retain title thereto. 
‘ditional $250,000 per year is to be spent for immediate 
sions to be fixed by the board of control. 


iXTENSIONS—After three years, the city, by ordinance, 

require any extensions not proved manifestly unneces- 
sarv—up to four track miles per year. Any extensions must 
be made which the board of control finds will earn operating 
expenses and 6%. 

PTIVISION OF INCOME—A guaranteed cumulative earn- 
ing of 6% on the agreed capitalization is provided. From 
the net income the following items are to be subtracted in 
order; (1) expenses of management, operation, maintenance 
and taxes, (2) 6% return, and (3) liabilities for injuries and 
damages. Any surplus then remaining is to be credited to 
the city but used by the company for additions and exten- 
sions, until $6,300,000 shall have been expended. After this 
point the surplus is to be credited two-thirds to the city 
and one-third to the company. Until ordained otherwise, the 
city part of divisible surplus profits is still to be used for 
additions or extensions or, for reduction of capital, and to 
that extent the city acquires a right in the property. Use 
of city’s share in extensions may not increase capital fig- 
ures. When the city’s right reaches one-half the total cap- 
italization the city becomes the owner of the system but the 
company possesses then a lien on the property to secure its 
remaining share of the capitalization. 

Under operating expenses, etc., noted above, an allow- 
ance is made for maintenance, repairs, renewals and de- 
preciation at least 16% of the gross earnings of the pre- 
vious year. For damage claims not less than 4% is to be 
allowed. With expenditures less than these allowances, the 
balance is to be credited against excesses of the following 
years. 

FARE—A five-cent rate of fare for adults will be con- 
tinued with universal transfers. There will be a half fare 
for children of 8 to 12 years. No passes are to be issued 
but employees, firemen and policemen ride free. However, 
the city may use its proportion of divisible excess profits 
for the reduction of fares, although it may not do this in 
such a way so as to materially reduce the amount of the 
company’s share below a sum which the company would 
have received if the rate had not been reduced. (This evi- 
dently is intended to provide a certain stimulation of traffic 
with reduced fares to compensate for the unit reduction.) 


INTERURBAN LINES, EXPRESS, ETC.—Connections with 
interurban lines continue as before and until changed by city 
ordinance on six-month notice. Such operating rights may 
be revoked by the city for cause. Interurban cars are to be 
operated in the city by city-company crews and new fares 
retained as on ordinary cars. For interurban connections, 
15% of the amount received by interurban companies from 
passengers entering the city goes to the local company. 


PUBLIC ACQUISITION—When the city secures right to 
half the system by application of its share of divisible 
profits, it becomes the owner, with the company holding a 
lien on the property for its former share. By paying the 
company cash for its share of ownership and by paying the 
cost of redeeming mortgage bonds (with 3% premium) the 
city may become sole owner. When the city secures half 
ownership as above the company loses all right to the di- 
visible profits. Prior to this critical point the city may buy 
out the company by paying for capital, cost of redeeming 


bonds, and the value of right to participate in surplus 
profits, - 


CRITICISMS OF THE FRANCHISE 


The franchise was criticized before election on the 
ground that the compromise valuation included certain 
intangible elements which should have been omitted 
because they represented money lost in an admittedly 
speculative period of the road’s development. The rea- 
sonableness of 5% was admitted by the opponents of 
the ordinance, but the 6% allowed was held in effect to 
nerease the capitalization to $36,000,000. 

The scheme of dual control by company and city was 


claimed to violate every principle of good management 
and to tend to result in continual litigation. 

Making the expenses of injuries and damages sub- 
ordinate to the 6% preferential return on capitalization 
was attacked, it being held that these should not be sep- 
arated from operating expenses, the first item to be 
subtracted from gross earnings. 

The capitalization of betterments was criticised on the 
ground that the most careful maintenance and renewal 
will never bring the property much above Mr. Arnolil’s 
finding of 79% good-as-new. 

K 
A Public-Comfort Station with 
a New Feature 

The plans herewith show a_public-comfort station 
which will be built in the city of Youngstown, Ohio. The 
designs were made in the city engineer’s office (F. M. 
Lillie, City Engineer; L. T. Fawcett, assistant engineer 


priest). 
Yr 





FiLoor Pian anp Sipe Evevation, Lrncoun Parx Pups- 
Lic-COMFORT STATION, YOUNGSTOWN, OHIO 


in charge of the design). The plans show an arrange- 
ment similar to that used elsewhere, but with an interest- 
ing addition in the shape of an infant’s dressing room, 
which is partitioned off from the women’s compartment. 

Brick walls, tile roof on wood roof-framing, a brick 
main dividing wall, and concrete floors, form the shell 
of the structure. The interior partitions will be of wood, 


as unfortunately the appropriation happens to be too 


small to provide slate or other fireproof partitions. 

The design secures what is believed to be a structure 
of excellent appearance at a low cost. The cost is esti- 
mated at $2500, of which the plumbing makes up nearly 
$1000. E 
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Recent Developments in Granit« 
Block Paving 


SYNOPSIS—This article summarizes the evolution 
which has taken place in granite-block paving practice 
and gives the new specifications adopted by the Commit- 
tee of Consulting Engineers of the City of New York for 
work during the current season. These specifications are 
the product of about four years’ careful study, experi- 
ment and investigation, and present the latest practice of 
some of the most noted pavement experts in this country. 
% 

During the past four years an evolution has taken place 
in granite-block paving, indeed an evolution nearly as 
marked in practical results as that from the old cobble- 
stoné pavement to the first squared block pavements. The 
granite-block pavements now being laid in New York 
City, Philadelphia and other large cities, are nearly as 


by pavement experts that the additional expense « 
#1 per sq.yd. for the pavement is justified by ; 
proved wearing qualities, better appearance an: 
advantages obtained by the new specifications. Th 
ent cost of the new type in New York City varies { 
to $4.75 per sq.yd., including a 6-in. concrete foun 
The closer joints tend to eliminate the rounding 
the top edges of the blocks, which results in cons 
widening the gap between blocks and making a 
noisy pavement, after a few years’ service. The best 
tice is no longer to insist upon the hardest obtai 
granites, but to use tough, medium-hard granite \ 
will wear uniformly instead of those which expe: 
has shown will acquire a polished hump in the center ; 
rounded edges under severe traffic conditions. 


Fic. 1. View or Larayerre St., New York Crry, SHowrnd Exampte or Granire-Biock PavING UNDEtx 
New SPECIFICATIONS 


smooth as brick, less than half as noisy as the best gran- 
ite block laid five or more years ago, yet retaining al! 
the advantages which make granite block best for heavily 
traveled city streets. Instead of large roughly shaped 
blocks, 7 in. or more in depth laid with seldom less than 
1-in. joints filled with sand, smaller, carefully squared 
blocks, 5 in. deep and laid with not greater than 3-in. 
joints filled with a bituminous binder, now constitute 
first-class standard practice 

Since a concrete foundation for first-class granite-block 
pavement has become universal practice the necessity for 
the larger-size blocks has disappeared. The blocks them- 
selves instead of constituting the whole pavement are now 
made to serve as a wearing surface only, as with asphalt 
and wood block. The more accurately shaped blocks laid 
with much closer joints are the result of a determination 


Granite block, even that laid under the new specifica- 
tions, is, of course, noisier under steel tire and horse- 
drawn traffic than either asphalt or wood block, and it is 
not so easy to clean; yet its slightly roughened surface 
gives a good foothold for horses’ hoofs and in durability 
is and always will be superior to all other types of pave- 
ment; and it is the easiest to repair. It is always likely 
to remain the only satisfactory pavement for streets 
which carry a heavy trucking traffic. 

During the past four years many thousands of square 
yards of new granite block have been used in repaving 
New York City streets. These have been laid under 
constantly improving specifications which have been re- 
drawn and modified from time to time by conferences 
between the paving experts in and about New York City 
and the quarry men. Several inspection trips were made 





-ye city engineers through the various quarries in 

), Carolina, Massachusetts, New York, Maine, New 
shire, where are the principal sources of granite 
- blocks for New York City, in order to determine 

.sobable output and to insure an understanding ou 
art of the quarry men of the requirements. 

ie granite-block pavements resulting from this study, 
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country, they are of extraordinary interest and value to 
all municipal engineers. Of special interest are the sec- 
tions relating to the joint filler; cement grout is not 
used; and the specifications here given for bituminous 
filler were especially prepared by Dr. Felix Keeberg, 
chemist of the Bureau of Highways of the Borough of 
Manhattan, after a careful study, for the purpose of mak- 





Fig. 2. LArayette St. PAVEMENT DURING CONSTRUCTION 


care-and experience are of a smoothness never before ob- 
tained. Fig. 1 shows a view of Lafayette St. near Pearl 
St., which is typical of these new pavements, Fig. 2 is the 
same pavement in the course of construction. 

The final specifications for this class of work are essen- 
tially the jaimt product of the Committee of Consulting 
Engineers of the City of New York. In order to accel- 


ing a comparative service test of the relative values of 
coal-tar and asphaltic paving cement. 

It is stated by the Chief Engineer of the Bureau of 
Highways of the Borough of Manhattan that the method 
of preparing the joint filler as a mixture of paving ce- 
ment and hot dry sand has not been formally adopted by 
the other Borough Engineers, but is introduced in the 


Fic. 3. OLp anp New Granite-Biock Paving at LAFAYETTE AND Peart Sts.; SHowrna Care TAKEN 
TO SHAPE BLOcKs AROUND MANHOLE Heaps ON NEw PAVEMENT 


erate the present season’s work in the Borough of Man- 
hattan, some slight changes and additions were made in 
Committee’s specifications, which may or may not be fi- 
nally adopted by all the boroughs. As these new 1914 spec- 
ifications present the experience, study and present prac- 
tice of some of the best known paving experts in this 


belief that a method successfully used abroad, and which 
has been experimentally used in this borough on repair 
work during the past year with entire satisfaction, will 
be an improvement on the previous method of first filling 
the joint partly full of sand and pouring paving cement 
on top of it. This latter method has resulted in a ten- 
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dency toward the use of too much sand and too little 
paving cement. 
The specified foundation is a 1: 3:6 gravel or broken- 
stone concrete, 6 in. thick. 
GRANITE-BLOCK PAVEMENT 


SECT. 1. EXCAVATION AND FOUNDATION—The road- 
way shall be brought to a uniform subgrade, and shall be 
rolled with a steam roller until the surface is thoroughly 
compacted. Portions of the roadbed inaccessible to the steam 


Fie, 4. Otp anp New Granite-Biock PAVING, 
LAFAYETTE AND PEARL Sts. 
































roller shall be wetted and tamped or 
roller as may be directed. 

Where the roadway subgrade consists of sand, rolling may 
be omitted, if permitted by the engineer. Material which can- 
not be satisfactorily rolled, or which is otherwise objection- 
able, shall if required be removed and replaced by good, 
wholesome earth. In shaping the roadway, great care shall 
be used to secure a uniform surface parallel to, and the re- 
quired depth below the finished pavement surface, 

CONCRETE FOUNDATION—On the subgrade thus pre- 
pared shall be laid the concrete foundation as specified. When 
the old pavement is on a concrete foundation, this foundation 
shall be swept clean and where necessary shall be thoroughly 
wet and brought to such crown and grade with new con- 
crete as may be directed, or shall be removed and replaced 
with new concrete to such an extent as may be directed. 

SECT. 2. GRANITE, QUALITY—The granite from which 
the blocks are cut shall be medium grained, showing uni- 
form in quality and texture, without seams, scales or dis- 
colorations, indicating disintegration, an even distribution of 
constituent minerals, and free from an excess of mica or 
feldspar. No out-crop, soft, brittle or seamy stones will be 
accepted. 

SECT. 3. DIMENSIONS—The size of the blocks shall be 
as follows: Not less than 6 in. or more than 10 in. long 
not less than 3% in. or more than 4% in. wide, and not less 
than 4% in. or more than 5% in. deep. 

The contractor shall select a definite width of block to be 
used for each city block within the limits of this contract and 
notify the engineer of such selection. All blocks shall be of 
the selected width with an allowable variation of \ in. 


rolled with a small 
















































from this width, and within the limits for width o; 
specified above. 
For use in street railway tracks the blocks ma 
maximum length of 11% in., the other dimensions r¢ 

the same as specified above. 

When approved by the engineer the blocks may be 
other dimensions as special construction m . 
sary. 

DRESSING—The blocks shall be approximately re. 
lar on top and sides and uniform in thickness. “The 
be so cut that the joints between individual blocks 
laid shall average not more than % in. The head of th. 
shall have no depression greater than % in. from a st, 
edge laid in any direction and parallel to the general 
face of the block. 

HANDLING—Care shall be used in handling the blo. 
that the edges and corners are not chipped or broke: 

SECT. 4. SELECTION—The stones from each quarry 
be piled and laid separately in different sections of the \ 
and in no case shall the product of different quarries 
mixed. 

SECT. 5. INSPECTION BEFORE DELIVERY—The |, 
ing blocks will be inspected at the quarry or at the dock 
unloaded; and if the percentage of blocks failing to cv: 
form to these specifications found in 1000 blocks, as u; 
loaded, shall exceed 15%, the whole cargo will be condemne: 
and will not be used on the work. 

If permitted by the engineer the percentage of unsati: 
factory blocks may be determined from the examination of 
another 1000 blocks, but if this is permitted, before deliver, 


ay make 


Fig. 5. Granire-BLock PAVEMENT IN Futon Sr., New 
York Crry, Lar rn 1912, witn 14-IN. JoInts—AN 
INTERMEDIATE STAGE IN THE DEVELOPMENT 
oF Betrer GRANITE-BLocK PAVEMENTS 


on the street the unsatisfactory portion of the cargo shall be 
removed and not delivered on the work. 

Acceptance of a cargo as described will not be considered 
as acceptance of all individual blocks and the engineer and 
his assistants will have the right to reject any block on or in 
the work not conforming to the requirements of the con- 
tract. 

SECT. 6. FOUNDATION CONCRETE SURFACE—The top 
of the concrete foundation shall be brought, by screeding or 
otherwise, to a grade which shall not vary from % in. at 
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from a surface parallel to and 6 in. below the 
face of the pavement. 

SAND BED—On this concrete shall be laid a 

coarse sand, free from gravel, over % in. in 

rhe bed shall not exceed 1 in. in thickness and be 

‘o bring the surface of the pavement, when thor- 
mmed, to the proper grade. 

LAYING BLOCKS—Upon this bed the blocks shall 

n straight courses from curb to curb and at right angles 

es of the street, except when otherwise directed by 

ineer. The grade and crown shall be as shown on 

or as directed. End joints shall be broken by a 

t least 3 in. and adjoining stones in the same course 

t vary more than % in. in width. The blocks shall 


ot 


in contact at end joints and with side joints as 








joint except when mixed with bituminous filler as specified 
hereafter. 

A sufficient number of rammers shall be employed so that 
all pavement laid may be rammed and joints filled before 
work ceases each day. 

SECT. 10. JOINT FILLER—The joint filler used shall be 
a mixture of paving cement, described hereafter, and hot dry 
sand in the proportion of 1 part sand to 1 part paving cement 
by volume, or as much sand up to that proportion as the 
paving cement will carry. The sand shall be clean and sharp, 
and all of it shall pass a 10-mesh screen. It shall be thor- 
oughly mixed with the paving cement by stirring or other- 
wise, 

The mixture shall be poured into the joints until they are 
full and remain full, repouring being done if netessary so 


Fig. 6. Pine or OLp-StyLeE GRANITE Brocks 


Fies, 7 anD 8. New Granite Buiocks, JANE St., New York City; InLusrratine More Reeutar anp UNt- 
FORMLY SHAPED Biocks Requrrep BY NEW SPECIFICATIONS 


nearly uniform as practicable and averaging not more than 
% in. between individual stones. 

Guide blocks or head stones shall be set at such inter- 
vals as directed by the engineer. 

SECT. 9. RAMMING AND ADJUSTING—After the blocks 
are laid they shall be rammed to a solid bearing, any low 
blocks being taken out by means of tongs and raised by 
adding sand to the bed, and the whole rammed again to a 
fair and even surface. No sand shall be placed in the joints, 
but, if permitted by the engineer, a small quantity of clean, 
dry sidewalk grit may be put into the joints, in amount only 
sufficient to pin the blocks and prevent them from rocking. 
The joints shall be adjusted and unsatisfactory blocks taken 
out with tongs. No pinch bars shall be used except by special 
permission of the engineer. No sand shall be placed in the 


that they shall remain permanently filled flush with the 
surface of the pavement. 

SECT. 11. COAL TAR PAVING CEMENT—The coal tar 
paving cement shall be a straight run residue obtained from 
the distillation of coal tar and shall comply with the fol- 
lowing requirements: 

(a) Melting point shall be not lower than 110° F. nor 
higher than 125° F. 

(b) Free carbon shall not be less than 20% nor more 
than 35%. 

(c) Specific gravity at 77° F. shall not be less than 1.22 
nor more than 1.30. 

(ad) Specific gravity of the distillate to 670° F. shall not 
be less than 1.06 at 140° F. compared with water at the 
same temperature. 


\ 
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The contractor before beginning work on any contract 
shall obtain from the engineer a statement in writing as to 
the melting points desired for that particular contract and 
a variation of 6° F. either way will be permitted from this 
melting point, but within the limits as indicated above, 

SECT. 12. THERMOMETERS IN KETTLES—The kettles 
in which the coal tar paving cement is heated on the street 
shall be equipped with approved thermometers and the pav- 
ing cement shall be heated to a temperature of not less than 
250° F. nor more than 300° F. and shall be poured when be- 
tween these limits. 


Fic. 9. DirreRENCE BETWEEN OLD- AND MODERN- 
DresseD GraNITE-BLocK PAVEMENTS ON MAR- 
KET St., PuHrLapELPHIA, PENN. 


SECT. 13. ASPHALTIC PAVING CEMENT—The asphaltic 
paving cement shall be obtained by the distillation of an as- 
phaltic petroleum at a temperature not exceeding 700° F., 
and shall comply with the following requirements: 

(a2) It shall be homogeneous, 

(b) Melting point shall not be less than 180° F. nor more 
than 145° F., 

(c) Solubility in carbon tetrachloride shall not be less 
than 98% %. 

(d) Penetration at 77° F. shall not be less than 60 
nor more than 100, the penetration test being made with a 
No. 2 needle for five seconds under a load of 100 grams, and 
the penetration at 100° F. shall not exceed three times the 
penetration at 77° F., the condition of time and load being as 
above established. The contractor before beginning work 
shall obtain from the engineer a statement in writing as to 
the penetration desired for any particular contract and a va- 
riation of not greater than ten points either way from this 
penetration will be permitted. 

(e) Ductility at 77° F. shall not be less than 40 cm. at 
the penetration called for. 

(f) It shall not lose more than 3% by volatilization 
when maintained at a temperature of 325° F. for five hours, 
nor shall the penetration of the residue, after such heating, 
be less than one-half the original penetration. 

SECT. 14. THERMOMETERS IN KETTLES—tThe kettles 
in which the asphaltic paving cement is heated on the street 
shall be equipped with approved thermometers and the pav- 
ing cement shall be heated to a temperature of not less than 
75° F. nor more than 350° F., and shall be poured when be- 
tween these limits. 

SECT. 15. All tests will be made in accordance with the 
Borough Presidents’ Standard Methods of Tests on file in the 
office of the engineer. 

SECT. 16. HEATING APPLIANCES—The appliances for 
heating the materials for filling the joints shall be of such 
efficiency and numbers as will permit the pourers to follow 
closely the rammers, and all joints of rammed pavement shall 
be poured with the filler before the cessation of work for the 
day. 

SECT. 17. NO TRAFFIC BEFORE POURING—No traffic 
of any description shall be permitted on the pavement until 
the joints have been completely filled with the bituminous 
filler as described, and it has had time to harden. 

SECT. 18. MORTAR UNDER RAIL HEAD— When there 
are car tracks in the street the spaces between the web of 
the rail and the paving blocks and directly under the head 
of the rail shall be filled with a stiff mortar, composed of 1 
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part of portland cement and 3 parts of clean sha 
This mortar shall be carefully struck so that it will », 
ject beyond the vertical plane of the edge of the ra 
and it shall be kept in position until the paving has b: 
This mortar furnished and placed will be paid fo: 
price bid for concrete within the railroad area. _ 

SECT. 19. REPAIRS AND RESTORATIONS—In 
repairs to the pavement, or restoring the paveme: 
openings, the materials used shall conform in all res; 
the requirements for the original pavement. The a, 
pavement and foundation and so much of the earth un 
foundation as may be necessary and directed shall be ;: 
by the contractor for the proper restoration and repair 
pavement. The concrete base shall be removed for 2 
ance of 6 in. beyond the extreme limits of the area of 
disturbed. All joint surfaces of concrete shall be c¢ 
and coated with portland cement grout, and the wearin 
face of the pavement shall be replaced over an area exte 
at least 3 in. on all sides beyond the area of the new 
crete, all courses being toothed or racked back. 

The price for restoring the pavement shall includ: 
cost of all materials and labor necessary to properly 
plete the work as described above, and the maintaining of 
same during the remainder of the period of maintenanc: 

SECT. 20. CONTRACT PRICE TO INCLUDE—The 
bid for granite paving shall include the cost of all mate: 
and labor necessary to furnish and lay the granite paving 
complete, and the cost of adjusting and bringing to the ; 
lines and grades such curb and flagging and abutting pa\ 
ments as may be deemed necessary by the engineer, except 
otherwise provided, and maintaining the pavement for o: 


Fie. 10. Lavine a “Nipeep” Grantre-Biock PAVEMENT 
In GLascow, ScoTLAND 

(From a photograph taken in July, 1913, by Geo, W. Till- 
as ng Engineer, Borough of Brooklyn, New York 

The excellent results obtained under these specifica- 
tions in the Borough of Manhattan, New York City, are 
no less due to the better quality of materials used than 
to the more rigid and efficient inspection system devel- 
oped under the administration of the present Chief Engi- 
neer of Highways, H. W. Durham. 

Inspectors are instructed to select blocks of uniform 
width and depth for each course and to see that each block 
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: on a full bed of sand and struck in at the base so 
ving the stone in contact with its neighbors in the 
ing course, Which insures the closest possible joint. 

nspectors are also instructed to see that the joints 

.o line of traffic are close and that the alignment of 

vurses is true. The operation of ramming is not 

itted to epproach within 20 ft. of the paving. After 
ming, the pavement is backrammed whenever the 
face looks uneven. 

‘nder the new Pittsburgh, Penn., specifications re- 
utly put into effect, new stone-block pavements are 
d with blocks from 5 to 514 in. in depth, on a sand 
shion 1% to 2 in. thick, and with joints filled either 

-ement grout or bituminous material. The total thickness 
of the completed pavement including 6 in. concrete base 
to be not less than 13 in. 

During the last year the first pavement of this type 
was put down in Philadelphia on Market St., and W. H. 
Connell, Chief of the Bureau of Highways, in his recent 
report has this to say regarding the new pavement: “The 
new type of granite block forms a pavement almost as 
smooth and easily cleaned as asphalt, yet sufficiently dur- 
eble to withstand the wear of heavy traffic.” 

In Great Britain, paving engineers have occasionally 
gone even further in specifying regularly shaped blocks. 
The accompanying illustration, Fig. 10, is from a photo- 
graph taken in Glasgow, Scotland, in July, 1913, by 
George W. Tillson, Consulting Engineer of the Borough 
of Brooklyn, New York Citv. who gives the following 
explanation : 

“The blocks were what they called nidged, that is, they 
were dressed. As a matter of fact, as can be par- 
tially seen in the picture, the blocks were dressed on ail 
sides but the bottom, and fine axed on the top. The 
pavement was the best I have ever seen, but cost $6.25 
per sq.yd. It was located on a street-car street and re- 
placed an asphalt pavement which had been down for 
about ten years.” 


A Notable Decrease im Electric- 
Railway Traffic Resulting 
from Increased Fare 


In December, 1911, the Hudson & Manhattan R.R., 
which operates two pairs of electric-railway tunnels be- 
tween New York City and New Jersey communities, 
raised the fare on the northerly, or uptown, tube from 
five to seven cents. The changes in traffic resulting f-om 
this move are reflected in the traffic figures regularly 
reported to the Public Service Commission for the First 
District of the State of New York and published in its 
regular reports. 

Ticket sales at stations on the northerly line in ques- 
tion uniformly showed a marked decrease for each 
month in 1912 compared with a corresponding period 
for the year before, and this decrease continued. though 
perhaps not quite so markedly, during 1913. For 1912 
the general decrease of 17.6% (15,723,000 to 12,956,000) 
is to be compared with an increase of 22.8% for 1911. 
For 1913 the uptown traffic dropped to 12,295,000, a 
further loss of 5.8% from the 1912 figures. 

The southerly, or downtown, tubes showed an increase 
of 28.2% for 1912 (12,090,000 to 15,498,000), compared 
with 9.5% increase in 1911 over 1910. Much of this, 
however (the rise from 216,900 to 4,020,000), was due 
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to joint-line operation over the Pennsylvania R.R. to 
Newark. Deduction of joint-line tickets results in a 
decrease of 2.9% for 1912 in place of an increase of 
6.6% for 1911. For the calendar year 1913, the total 
downtown traffic was 22,430,000, an increase of 44.7%. 
Of this, 5,568,000 was due to joint-line tickets, and the 
strictly tube traffic was 16,861,000, an increase of 47.4%. 

It is seen, therefore, that the slump in regard to the 
downtown tube was only temporary and is not easily 
explained; but it may be assumed that the trouble on 
the uptown line was due to the reluctance of patrons 
to pay the 40% rise in fare, so long as there existed 
reasonable ferry and surface lines. 

In the 1912 report of the Public Service Commission 
there is an interesting estimate of the probable loss of 
revenue to the company from this move, which evidently 
has proved unwise. It should be noted, however, that 
the increase in fare was not in any sense an extortion, 
or even unfair, as the company’s lines were of very heavy 
first cost and their operation under a five-cent fare was 
giving deficits. 

The added revenue for 1912 from two-cent tickets 
was $509,390 (1714%), and the total number of pas- 
sengers carried would have yielded at five cents a gross 
income of $2,903,962, but the drop in passengers carried 
one way meant a loss, at the old rate, in round-trip fares 
of $276,730, not considering the normal increase in 
traffic manifest between 1910 and 1911 (23%). If a 
prospective increase as low as 15% were killed off by 
the new fare, then $235,850 in round-trip fares were 
lost to gross revenue. This added to the above $276,730 
gives a probable minimum loss of $512,580 to be com- 
pared with $509,390 actual gain shown. 

For 1913 the further drop of 661,000 passengers go- 
ing one way meant a direct loss of $342,800 over 1911, 
at five-cent fares and round trips. If there would have 
been an increase of as little as 15% in traffic per year 
under the old rate, the number of passengers further 
lost in the second year would have risen to 4,717,000, 
which means a total probable annual loss of $814,500, to 
be set off against the $459,000 actual gain in gross rev- 
enue for 1913 over 1911 through the seven-cent fare. 

In its further discussion of this situation, the Public 
Service Commission holds that the operating expenses 
of the Hudson & Manhattan R.R.—16.5c. per car mile 
—are too high for a rapid-transit road, vet for 1913 this 
has gone up to 17.1e. The corresponding figures for 
the subway are 10.1c. and 10.1¢., respectively. The 
operating costs per passenger in 1912 and i913 were 
2.16c. and 2.31¢c.; on the subway these figures were 
2.15¢. for both years. The passengers per mile of track 
(3,500,000 in 1912, 3,494,000 in 1913) is high, but 
below the New York City subway (4,130,000 and 4,290,- 
000). On account of short lengths of haul, the Hudson 
& Manhattan passengers per car mile is higher, 7.6 in 
1912 and 7.4 in 1913, compared with 4.7 and 5.1 for 
the subway. The car hours per mile of track, 26,471 in 
1912 and 24,045 in 1913, is held to be low compared 
with 45,430 and 46,300 for the subway. From such 
figures it is argued by the Commission that the com- 
pany should have aimed to increase the density of its 
traffic rather than the yield per passenger. The short 
haul, compared with that of the subway, it is urged, 
allows, without overcrowding, a very dense traffic—as 
great as 7,000,000 passengers per track mile per vear. 
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The Southern Alberta Land Co. , 
Irrigation Project 


By W. Sr. J. M1ILver* 


SYNOPSIS—An extensive irrigation system near Med- 
icine Hat, Alta., is described. There will be a composite 
earth and concrete dam and a concrete intake on the Bow 
River, a 44-mile canal leading to a large storage reservoir 
formed by several dams, some 45 miles more of maint 
canal and a large mileage of laterals. About 200,000, 
acres will eventually be under water. 
& 

An irrigation system designed to cover 200,000 acres 
of land is being constructed by the Southern Alberta 
Land Co., Ltd. The project lies between Medicine Hat 


Southern Alberta 
Land Cos. Tract 


” Repee, Canadian 
ea Wheatlands’ Tract 


ability, and here we evidently find the right man 
right place.t 
ELEMENTS OF THE SYSTEM 


The main canal from the intake to Lake Mc‘; 
Reservoir is some 44 miles long; the lake itself 
iength of 21 miles, and from the South Dam of the 
to the western boundary of the company’s tract 
stretch of about 45 miles. 

Recent operations have consisted chiefly in enlar: 
the original canals to care for the increased cap: 
found necessary; construction of a new intake; erecting 
numerous drops north and south of the lake to take 
excessive grades; the building of various checks, waste- 
ways, culverts, etc.; the erection of a steel bridge over the 
Bow River near Ronalane to carry the big inverted sj- 
phon; and several other features. 

Bow River DamM—A short way above the intake the 
river divides into two natural channels surrounding a 
well wooded island of about 180 acres. Across this is- 


> 


land an earth embankment 1800 ft. long has been built 
up, connecting two concrete dams, one the diversion and 
the other a spill dam in each of these channels. The em- 
bankment is riprapped on the upstream face with cement- 
grouted boulders, the top being 9 ft. above the crest of 


an Pacix 
cont f Rain, 
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Fie. 1. GENERAL Map or IRRIGATION Progect OF THE SOUTHERN ALBERTA LAND Co. 


and Calgary and to the southward of the large irrigation 
system of the Canadian Pacific Ry. (see the two maps, 
Figs. 1 and 7% for outline and general location of the 
system ). 

Altogether the company owns or holds options on 400,- 
000 acres of land, of which 1 in 4 must be irrigated under 
government requirements. Work was begun in 1909 but 
thus far only a few laterals have been excavated. These 
will be extended in 1913 so as to make possible the irriga- 
tion of 30,000 acres. The laterals will be extended as de- 
manded. 

Construction under the recently appointed Chief Engi- 
neer, D. W. Hays, was carried on vigorously during 1913. 
As in many similar projects, the work necessarily covers 
an extensive area, requiring extremely skillful executive 


*Assistant, Enginering Department, 


Southern 
Land Co., Medicine Hat, Alta., Canada. 


Alberta 


the dams. These two dams are a necessity in order to 
sufficiently raise the surface of the water in the river to 
pass into the main intake supplying the canal system. 
IntakE—The intake structure for the diversion of the 
necessary amount of water from the Bow River, not far 
from Gleichen, is nearing completion under the super- 
vision of Division Engineer F. A. Wallace. This is en- 
tirely of concrete, having a floor width of 531% ft., and 
total length of 206 ft. Of the total length, 123 ft. are 
above and 83 ft. below the gates. There are four gates. 
each 10 ft. wide by 8 ft. high, of the “Stoney” type, sim- 


+The head office of the company is in the city of Medicine 
Hat, Alta., where a large staff of engineers, accountants, etc. 
is employed. The home office is at Princes St., London, Enz- 
land. R. G. Kennedy, of Vancouver, B. C., late Chief of the 
Department of Irrigation Works in India, is Consulting En- 
gineer in Canada, and J. S. Beresford acts in_ the capacity 
of engineering and technical adviser to the London office. 
Louis C. Hill, of Los Angeles, Calif., has recently been en- 
gaged as consulting engineer. 














-e in the Assuan Dam in Egypt. On the south 
ft. above the gates, is the turnout leading the 
the main canal feeding the entire system. This 
64 ft. wide and 50 ft. in length, consisting of five 
openings 10 ft. in width and 16 ft. long, with a 





Fria. 2. HeapGATes OF MAIN IRRIGATION CANAL 


roadway on top. The supply is regulated from a plat- 
form by the removal or addition of wooden “needles” 
resting inclined against horizontal I-beams spanning the 
five openings (Fig. 2). 

The walls throughout the intake are step-battered on 
the outside and partly straight, partly step-battered on 
the inner or water side. The floor is entirely of boulder 
concrete except a length of 25 ft. at the piers and abut- 
ments for the gates where it is topped with a layer of 


Fie. 4. East Arrowwoop SipHon 


hammer-dressed boulders. The floor slopes above the 
gates 1:50 and below the gates 1:20. A 10-in. I-beam 
acts as a sill en which the gates will rest. A peculiar 
feature of the “Stoney” gates is that the water-tight 
joint is on the upstream or pressure side of the gates in- 
stead of the downstream side, as is more usual. Close 
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contact is assured by the wedging action of a system of 
rollers. 

Drep Cut—About five miles southwest of the intake 
the canal emerges from the river valley toward a high 
piateau, which necessitated a very deep cut varving from 
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Fig. 3. West Arrowoop FLUME 


64 ft. to about 40 ft. over a distance of 8700 ft. The 
cut in this section was a source of much trouble and an- 
noyance to the contractors on account of the nature of the 
ground, which consists principally of gumbo with numer- 
ous sand pockets and springs, causing frequent slides. 
FiuMes—The next features are the flumes spanning 
several wide creek-beds. These are of wooden construc- 
tion, carried on trestles with four-post bents 16 ft. e. 
to ¢., of a maximum height of 52 ft. The flume across 





Fig. 5. Notcu Type or Drop 
Fig. 6. FLASHBOARD-WIER TYPE oF Drop 


the West Arrowwood Creek (Fig. 3) is 1200 ft. in length, 
of rectangular section, 16 ft. by 10 ft. 

INveRTED SipHoNs—The East Arrowwood Creek is 
spanned by a pair of inverted siphons of wood-stave con- 
struction, each 714 ft. in diameter (Fig. 4). These con- 
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nect with concrete portals at each end. Between here 
and the lake are two more box flumes besides a wasteway 
and three large concrete drops. 

Lake Mc Grecor Reservorr—At the northeast corner 
of the lake is a dam 3600 ft. long on the crest, and 48 
ft. high, containing some 325,000 cu.yd. of earth. At 
present, it has not been decided what form of structure 
will be necessary to deliver the water from the main 
canel to the lake reservoir. This reservoir, known as the 
Lake Mc Gregor Reservoir, is formed in a naturally dry 
coulee, 21 miles long, and at the widest part about 12,000 
ft. across. Toward the southern end, the reservoir nar- 
1ows down to a few thousand feet between precipitous 
banks. The capacity of the reservoir will be somewhere 
in the neighborhood of:300,000 acre-ft. There will be a 
concrete structure at the southern or outlet end, east 
and west of which will extend the existing earth dam, 
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faced with boulder concrete from the toe to the water 
ievel on the upstream face, only. This dam is 2100 ft. 
long on the crest, 40 ft. high and 25 ft. wide on the top. 
At the downstream toe a gravel-covered rock-filled drain 
is being placed to provide a drainage system for the dam. 

Marin CaNnaL anp Cana Strrectures—The velocity 
in the main canal throughout the system will vary con- 
siderably, depending on the nature of the material. An 
average velocity of 2.7 lin.ft. per sec. on natural earth 
to as high as 10 sec.-ft. in flumes or concrete sections will 
probably be the range. 

Leaving the South Dam there is a stretch of ten miles 
of canal to the proposed Little Bow Reservoir, which will 
have a capacity of approximately 30,000 acre-ft. From 
here, the water will pass through an outlet structure, 
thence over several concrete drops to the turnout lead- 
ing to the Alberta Land Company’s tract. 

One of these drops is shown in Fig. 5, which gives an 
idea of the size of these important structures. This par- 
ticular one is of the “notch” type. The walls and floor 
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are heavily reinforced. Concrete is-mixed 1 part 

to 7 of sand and gravel, 5-in. boulders being used 
foundations and 2%%-in. boulders in the walls. T 
lowing quantities were required : 
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complete. Another drop of the flash-board weir 1, 
shown in Fig. 6. 

From the before-mentioned turnout the main 
crosses the company’s own holdings as far as Suffie|\! 
beyond. In this section, the main features of int. 
are the so called “Big” or “Mile-wide-valley” flume «)- 
ready constructed. This is 5000 ft. long with a 16x> 
box, approximately 30 ft. high. A wood-stave siphon, 
ft. in diameter, which will be 6540 ft. in length, |! 
carry the water originally coming from the Bow Riv 
across the same river. The steel bridge to carry this 
siphon has six spans of 120 ft. each, resting on concrete 
piers. This was supplied by the Wisconsin Bridge (o., 
and is designed to carry highway traffic also, 

This is the last of the bigger structures on the project. 
All that is required to be done from here to the Sutflield 
District is the extension of the present system of laterals 
from the main canal as necessity requires. 

A noticeable feature in this project is the part thai 
reinforced concrete is playing. With the exception of 
tle flumes and wood-stave pipes, all the structures are 
of this solid construction. In no case will the water be 
permitted to exceed a maximum depth of 8 ft. in canals. 

As already mentioned, this description must be incom- 
plete at the present stage of development. It, however, 
covers what has already been done in this important 
scheme to date; also the work that is under way and at 
present projected for completion. It will convey some 
idea of the size of the undertaking, and the great expense 
attached to a development of this character. Something 
like 2,000,000 cu.yd. of dirt had to be removed in the 
Rig Cut alone, and as many as seven hundred men have 
keen on the payroll at one time. 

Division Engineer C. E. Bee has charge of all the work 
cn the Little Bow Division, and J. E. Lloyd and H. (. 
Bender on the remaining two divisions, covering the 
Western, Central and Suffield districts. 


So: 


CoMPARATAVE TEMPERATURE, RAINFALL AND Dvty-or- 
Water Data 


Some interesting computations have just been com- 
pleted to determine the economic duty of water required 
by the farmers in this section during the irrigating sea- 
son. The irrigation factor and losses in seepage ani 
evaporation become matters oi great importance in plan- 
ning a system for irrigation, and it was to assist in the 
ettainment of this necessary information that the fol- 
lowing data were compiled. 

A search was made through the statistical records of 
the meteorological and climatological services of Canada 
end the United States as far back as 1885. From these 
records were tabulated the yearly mean temperatures per 
month during the growing season, in this particular case 
taken from April to October inclusive. The average of 
these mean temperatures extending over as many years 
as were recorded was then obtained. In this way, a fairly 
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r mean temperature for the seven months was 
‘ or every recording station in the three Western 
I es, British Columbia, Alberta and Saskatchewan, 

as many places in Montana and Wyoming. The 
ons of these particular stations with their tempera- 
were platted on a map on which were also shown 
_arious irrigation projects in the Northwest (see Fig. 
By means of interpolation, isothermic lines were 
ected for the various degrees, from which result use- 
comparisons can be made. 

By a similar method, a map has been compiled showing 
‘he total amount of precipitation over the same period 
of seven months. This total for each town is an average 
of the total rainfalls extending over as many complete 
years as it was possible to obtain. Isoplethic lines were 
interpolated in exactly the same manner as was done for 
the isotherms. 

These maps prove very useful in many ways, particu- 
larly in showing relative characteristic conditions of this 
country as compared with those of the northern part 
ef the United States where irrigation projects are exten- 
sively developed. The maps also assist in determining 
the quantity of water required for irrigation. In certain 
Montana projects, a limit of 3 acre-ft. was agreed upon in 
the first place which has since been reduced to 2 acre-ft., 
and it is now conceded in the northern States that 1144 
acre-ft. would be an adequate amount for proper irriga- 
tion. 

A particular advantage in extensive irrigation systems 
where water passes slowly through many miles of main 
canal and lateral irrigation ditches, with the water ex- 
posed to the bright sun of long summer days, is in the 
amount of heat absorbed by the water. Aside from the 
question of applying water to a thirsty soil, its warm 
temperature materially aids the luxuriant growth of 
products of the land not otherwise attained. 


Track Layouts for Industrial 
Plants 


The design of the track layout and sidewalk connections 
of industrial and manufacturing plants is a matter which 
should be entrusted to the engineer more largely than is 
generally the case, but in many cases the engineer is 
called in simply to stake out tracks according to a pre- 
arranged plan which in many cases might be modified with 
advantage to the convenient -1d economical working 
of the plant. . 

In a paper on “Economical Design of Factory: Build- 
ings,” read before the Civil Engineers Society of St. Paul, 
W. E. King (Secretary of the Toltz Engineering Co.) 
referred incilentally to the desirability of the proper 
study of the sidetrack requirements. This paper is pub- 
lished in the June number the Journal of the Association 
of Engineering Societies (St. Louis, Mo.), and is fol- 
lowed by a discussion on the particular point noted above 
by George H. Herrold (St. Paul). An abstract of this 
part of the paper and the discussion is given below: 


Mr. Kimg—The track should be long enough to hold as 
many 40-ft. cars as the factory will need to load and unload 
in any one day. In isolated places, where the cars are not set 
so often, it must be long enough to allow for all the unload- 
ing and loading between each setting by the switch engine. 
Sidetracks for loading and unloading should be level. The 
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rules of the railway, of the state and interstate railway com- 
missions, and the state labor laws, are determining factors 
in the amount of room required for sidetracks. 

Plans of the proposed sidetrack connection should be sub- 
mitted to the railway, and assurance obtained that it is will- 
ing to put in the desired connection. If the sidetrack must 
cross the public road it is well to make sure of the necessary 
permit before putting money into the lot. 

Mr. Herrold—One of the problems in connection with fac- 
tory construction is trackage. It has fallen to my lot in sev- 
eral instances to design a track layout for factory and in- 
dustrial enterprises, and I have been impressed with the fact 
in many cases that neither the architect, engineer nor owner 
had given the matter of trackage any thought, relying on 
the supposition that after the land had been purchased and 
the building was up the tracks could be got to it in some 
way. This is a serious oversight, as an important factor in 
the success of an industry is the quick and economical hand- 
ling of the raw material to the factory and the finished prod- 
uct away from it. 

In designing such trackage the engineer must not only be 
familiar with the daily car requirements of the factory, but 
also with railway switching methods in general end the par- 
ticular switching services which can be obtained from the 
company which will handle the cars. It would be exceptional 
conditions which would permit of more than two switches 
per day; one in the morning to place the cars and one in the 
afternoon to remove them. Railway companies do not have 
switch engines waiting to place a car or remove a load when- 
ever desired. 

My experience leads me to believe that designers of fac- 
tories have little conception of permissible grades or curva- 
ture for practical switching. Their plans often result in re- 
quiring additional land for right-of-way and a longer track 
than necessary, and even the building of trestle work or the 
making of excessive fills in order to bring the track to the 
factory at the proper level and give the length of track along 
the factory which should be level to permit shifting of cars 
during the day by hand. 

The common factory switch costs approximately $185 in 
place; track, 82c. per running foot; low trestles, $9 per run- 
ning foot, and grading for the roadbed about 20 to 50c. per 
running foot, per foot of fill. These items of cost and the 
running maintenance should be taken into consideration. 
Then there will be monthly bills from the railway for patrol 
and track repairs, even on the factory’s own track, if the 
railway company is to operate its switch engines over it. 

The simplest trackage possible is one switch and a stub- 
track running along the factory. This may serve the pur- 
pose for small outputs, but in general a double-end track is 
more desirable, as it facilitates the handling of the cars. 
No switching can be done on a stub track without disturbing 
all the cars, and this will stop the loading and unloading of 
the cars at the factory during the switching operations. 
With a double-end t:ack, cars can be set in from one end and 
taken away from the other. If the business requires a dif- 
ferent class of cars for the finished product than for the raw 
material, then the empties and loads can be placed at the 
factory doors in the morning, in the order required, and the 
loads and empties removed from the other end of the track 
in the afternoon without disturbing any cars not yet un- 
loaded or being loaded. 

Where the business is large enough, two more tracks are 
preferable. One track should run on each side of the fac- 
tory; one for raw material loads only and the other for load- 
ing and out-going loads only. In general, each track should 
have a car capacity (between the clearance point of switches) 
equal to twice the number of cars to set on it. This permits 
the moving of the entire string of cars past the factory by 
hand, using a pinch-bar or car-puller between regular switch- 
ing. A factory of this size should be designed to begin its 
processes on one side of the factory and deliver the finished 
product on the other side ready to be loaded into the cars in 
order to eliminate cross handling. 

Track scales and track must be considered. Scales should 
always be under cover, and where possible on a separate 
track from the loading and unloading track. If the factory 
track should be on a curve, the scale track must be so built 
as to provide a straight track on the scales and for 40 ft. on 
each side, and if the same track must be used as a thorough- 
fare track then dead rails must be provided. These two lat- 
ter provisions are required by the Minnesota Railroad and 
Warehouse Commission. 

The cost of transportation of raw materials to the factory 
and the cost of distribution are largely affected by trackage 
facilities, and closer attention to this phase of the problem 
may save years of grief. A first-class factory poorly located 
with reference to trackage, resulting in awkward switching 
facilities, is anly half a factory. 














































are nem A 4 vet acaeagin ty to enna Si Billiam nempagnine tt: Alby ame npg 





eee ters 
A Regia DaRaast oe ie. 




























Colt ata ae 


~ 
Simran Ni on Rint gpm AEN ANA HMPA ey 


pee eye ae an meee 











se A, 2 | PLEIN TY NL RRTON TS A eR ACT: RABBI TURN m8 


Ronsates errant tamnphapsnar ney 


kaon 


Continuous-Rail Crossing for 
Track Intersections 


The severe wear and high maintenance cost of track 
intersections, especially under modern heavy railway 
equipment, makes it very desirable to substitute a con- 
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Fig. 1. Puan or Continuous-RariL Crossina 
J. H. Eymon, Marron, Onto, INVENTOR 


tinuous-rail crossing frog for the ordinary frog, providing 
a satisfactory device is available. The devices so far de- 
signed are of two types, having sliding and revolving 
blocks at the rail intersections. A continuous-rail cross- 
ing which is now being tried in service is of the sliding 
type, each corner of the crossing having a movable block 
whose lateral motion (diagonal to the track centers) gives 
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Fic. 2. Continvous-RaiL CrossiING ON THE PENNSYLVANIA LINES AT CARROTHERS, OHIO 
(The crossing is set for the track from left to right.) 


a continuous rail for one or other track. The construc- 
tion and the operating mechanism are very simple. 

In the plan, Fig. 1, the two sliding blocks (A) are 
moved by the operating rod (B), while the two blocks 
(C) are moved by the rod (D)). The rods are connected 
for simultaneous movement, and if the crossing is 
equipped with signal interlocking plant, they are con- 
nected up with the interlocking mechanism. The two 


ENGINEERING NEWS 





smaller rods (£) at each block are the bolt b|: 
locking the blocks in whichever position they 
Each of the operating rods is cranked horizontally 
end, and this part of the rod passes through » 


cam in the base of the crossing block. Thus a lon. 
nal movement of the rod shifts the blocks in a dj; 
laterally to that of the rod and diagonally to th 
ter lines of the tracks. Turnbuckles on the ro: 
mit of adjustment of the throw. 

The operation will be understood clearly from | 
Here the crossing is set to give continuous rails f. 
track running from left to right. When the other | 
is to be cleared, the throw of the-lever. gives a str 
the flat operating rods and the blocks move in a diaz 
direction upward (from the bottom of the view) 
outward. This movement clears the flangeways 0! 
second track and closes those of the right and left t: 
The two round rods behind each sliding block are t\, 
of the locking mechanism, and they partly conceal 
ends of the operating rods. 

The crossing shown in Figs. 1 and 2 is at the inter- 
section of the main track and Sandusky branch of th. 
Toledo Division of the Pennsylvania Lines, at Carrothers, 
Ohio. It is built to conform to the 85-lb. rails of the Am. 
Soc. C. E. section, and has a flangeway or throat widt!) 
of 134 in. The entire crossing is of manganese steel, 
and is built in four sections, as shown. There are 2x 
trains daily on the Toledo branch and 32 trains on the 
Sandusky branch, and it is safe to assume that the cross- 
ing is thrown once for each of these trains. Besides 
this, Carrothers is a setting-off point, so that nearly every 
train switching there passes over the crossing at least 
twice in addition to its regular movement. 

This crossing was built by the Indianapolis Switch & 
Frog Co. (Columbus, Ohio) for the Eymon Continuous 
Crossing Co., of Marion, Ohio. The inventor is J. H. 
Eymon, of Marion. 

















Cast-Iron Pipe with screw thread joints has recently been 
put on the market by Jos. B. Clow & Sons of Chicago. The 
screw threads are cut on the lengths of pipe by dies similar 
to those used for threading wrought-iron pipe. Cast-iron 
couplings are used and the entire pipe line is thus Kept 
homogeneous. This pipe is claimed advantageous, there- 
fore, for locations where ordinary wrought iron or steel pipe 
suffers seriously from corrosion. It is stated that the 
cast-iron pipe is already being used for wells driven in 
corrosive soil and by steam heating companies. 














cantilever Span of the 
Bloomfield Viaduct, 


Pittsburgh 


Bloomfield Viaduct, Pittsburgh, will create an im- 
+ line of communication across Junction Hollow, 
e through which the Pennsylvania R.R. and the 
urgh Junction R.R. (B. & O.) enter from the bank 
. Allegheny River at 33rd St. The viaduct is located 
e line of Ridgway St., and will connect Grant Bouie- 
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Fie, 3. TRAVELER STARTING ERECTION 


oF SoutH CANTILEVER ARM 


_ (Pennsylvania R.R. tracks at foot of pier. 
View in opposite direction from Fig. 1. Date 
June 30, 1914.) 





vard on the south, or city side, with Liberty 


Main St. on the north of Bloomfield side. 
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way tracks (P. J. R.R.), and descends on a steady grack 
of 3.9% from south to north. The total width is 50 ft., 
with 34-ft. roadway. A uniform paneling of 20 ft. is use: 
throughout the length of the steelwork, including the 
20-ft. tower spans. The total length of superstructure is 
1740 ft. 10 in., but retained embankments at the ends 
bring the total length up to 2099 ft. 

The long north approach contains eight 60-ft. plate- 
girder spans and two 120-ft. truss spans; then follows 
the cantilever structure with 120-ft. anchor arms, 20-f%. 
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1. PresENT APPEARANCE OF THE BLOOMFIELD 


CANTILEVER ViApucT, PITTSBURGH 


(Pittsburgh Junction R.R. in hollow, Pennsylvania R.R. on 


Fia. 2. 


(120-ft. 


Ave. at 


The Dravo Contracting Co. built the piers, for about 
$85,000, and the Fort Pitt Bridge Works is fabricating 
and erecting the superstructure, for a price of about $255- 


000. The cost of land, $75,000, and paving, 





$45,000, will 
bring the total cost to near the appropriation of $500,000. 

The viaduct is a deck-cantilever structure with 400-ft. 
main span. It crosses about 185 ft. above the lower rail- 


southerly bank; view taken July 21.) 


HorstiInG TO PLACE AN Entire Truss arrer As- 
SEMBLY ON GROUND 


span adjoining north anchor arm; view taken June 6.) 


towers, 140-ft. cantilever arms, and 120-ft. suspended 
span; the south approach has one 120-ft. truss span and 
two 60-ft. girder spans. The steel erection is being 
handled by a gantry cantilever traveler on each end. Der- 
ricks set on the approach spans raise the material from 
street level to the deck and feed it forward to the travelers. 

The general and detail design of the bridge was made 
in the city’s Bureau of Construction, under N. 8. Sprague, 
in direct charge of T. J. Wilkerson, Engineer of Bridges. 
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Reconstruction of the Queens- 
boro Bridge 


The Queensboro or Blackwells Island Bridge over the 
East River, connecting East 60th St., Manhattan, with 
Queens Borough, New York City, is to have its floor sys- 
tem and deck arrangement partly reconstructed. Plans 
were recently submitted by the city’s Department of 
Bridges to the Board of Estimate. The reconstruction 
is for the purpose of accommodating the new rapid-tran- 
sit lines which are to cross the bridge. 

The bridge is a cantilever structure having two channel 
spans of 1280 ft. and 984 ft., respectively, with an in- 
termediate or anchor span of 630 ft. over Blackwells Is- 
land. It was completed in 1908, but its two decks were 
left in a condition d.fferent from that contemplated in 
the design. The arrangement as built is shown by the 
diagrammatic cross-section, Fig. 1. In the original de- 
sign, the upper deck was to carry four rapid-transit rail- 
way tracks between trusses and footwalks bracketed out- 
side ; the lower deck was to carry four trolley tracks and a 
central roadway as shown in Fig. 1 





PRESENT CONSTRUCTION 
Fia. 1 


ENGINEERING NEWS 


Vol. 72 


ing only 30 ft. roadway, is strongly opposed by inh» 

of the Borough of Queens who claim that vehici, 
absolutely demands a full deck width of 52 ft. Ff 
it is inconvenient to carry to the upper deck the < 
trains approaching the bridge from the west in | 

The plan now proposed meets these demands by 
half of the lower deck and half of the upper de: 
roadway (thus giving two 26-ft. roadways), placi: 
subway tracks on the other half of the lower deck an, 
elevated-railway tracks on the upper deck and ¢ 
care of the trolley tracks and the footwalks on bra 
All this is represented by the sketch, Fig. 2. 

No member of the main trusses of the bridge wi! 
quire to be altered for this reconstruction. The follow 
changes will have to be made, however: The footwalks ». 
moved; brackets attached outside the upper deck 4)\\| 
new’ (narrow) footwalks built, with a board floor inst: 
of a heavy concrete floor; two sets of the upper- 
stringers removed and roadway stringers substituted ; | 
other pair of upper-deck stringers shifted slightly to suit 
10-ft. rapid-transit cars; some upper-deck floor-bean)s 
strengthened ; the lower-deck roadway and the two inner 


PROPOSED usneieatinuetion 
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Cross-SecTIoNs OF QUEENSBORO (BLACKWELLS IsLAND) Bripez, SHow1ne Proposep REARRANGEMENT 


Shortly before the bridge was completed, grave doubts 
arose over its strength, largely in consequence of the col- 
lapse of the Quebec bridge some months before. The 
weight of the Blackwells Island Bridge greatly over-ran 
the dead-load assumed in the design, and the members 
were proportioned for maximum probable traffic rather 
than maximum possible congestion. Investigations of the 
strength of the bridge were made for the Department of 
Bridges by Boller & Hodge and W. H. Burr separately, 
and the results (reported in Encrnrerine News, Nov. 
12, 1908, pp. 516-524) indicated that four rapid-transit 
lines would overstress the truss members seriously. Partly 
as a result of these doubts and investigations, the upper 
deck brackets were omitted, and sidewalks were con- 
structed on the outer set of upper-deck stringers, as 
shown in Fig. 1 (the construction of these sidewalks was 
described in ENGINEERING News, Jan. 28, 1909, pp. 94- 
98). 

As the plans of the Public Service Commission call 
for four rapid-transit tracks across the bridge, it is now 
necessary to make some rearrangement. However, the 
adoption of the original deck plan, or of any plan giv- 


trolley tracks removed and a roadway built on half 
the width; on the other half width, roadway stringers re- 
moved and subway-track stringers substituted; and the 
lower-deck floor-beams strengthened. 

The loadings now used by the Department of Bridges 
and the loadings used in the design of the Blackwells Is- 
land Bridge are: Trolley, 1460 lb. per lim.ft. (formerly 
1000) ; elevated railway, 1810 (formerly 1700) ; subway, 
2000 (formerly elevated-railway loading). Also, for the 
present purpose a live-load of 10 lb. per sq.ft. of. side- 
walk is considered justified, because with such a loading 
and a speed of movement of 3 mi. per hr. about 10,000 
persons can cross the bridge in either direction per hour, 
which is regarded as far beyond any possible traffic over 
the bridge. The chances of crowding on the sidewalks 
on special occasions is considered of no importance be- 
cause it may be prevented by the Police Department, be- 
cause it is not likely to cover the full width of the side- 
walk, and because the sidewalk loading is not critical in 
the design or safety of the bridge anyway. 

With regard to possible concentration of train-load- 
ing, the Bridge Department counts on spacing trains 
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described below by automatic block-signals in 
way that four lines of track will not produce 
- stresses (and generally lower stresses) than @rdi- 
‘ble-track arrangement. Using the most unfavor- 
sition of loading which the block-signals will per- 
. caleulations of the Bridge Department show max- 
im 1 stresses a8 follows: 
sion in the top chord, about 500 Ib. in excess of the 
oriv.nally specified working-stress of 30,000 Ib. per sq.in. 
for xickel-steel ; compression, no stress attaining the value 


] mae 3 
allowed by the formula 20,000 — 50 ~ which is the speci- 


fication formula modified by the recommendations of Bol- 
ler & Hodge and W. H. Burr. The department regards 
the bridge as absolutely safe under the traffic loads which 
it will carry when rearranged as per Fig. 2. Austin Lord 
Bowman, Chief Engineer, reported as follows to F. J. H. 
Kracke, Commissiner of Bridges: “No strengthening of 
any member of the main trusses is necessary to allow traf- 
fic to be carried across the bridge under this plan.” 
SIGNALING THE BRIDGE 

The arrangement of block-signals on the four rapid- 
transit tracks will be unique: On each of the four rapid- 
transit tracks, block-signals will be set at intervals of 
about 100 ft. and each will be equipped with an automatic 
stop, so that trains are spaced positively. On each deck 
the trains will run right-handed in both directions, so that 
there is one eastbound track and one westbound track on 
each side. Calling the two eastbound tracks “parallel 
tracks” and an eastbound and westbound pair “opposing 
tracks,” the following functions will be performed by the 
signals: Following trains on the same track will be 
spaced 3400 ft. apart.* Trains on parallel tracks will be 
spaced 600 ft. apart. Trains on opposing tracks will be 
without influence on each other except at a block section 
600 ft. long in the middle of each channel span, but here 
the arrangement will be such that one pair of parallel 
trains (600 ft. apart) must pass through and out of the 
block before the opposing pair can enter the block. 

The effect of this latter arrangement will be that the 
middle of each channel span, which is the portion having 
the greatest influence on stresses in the bridge, cannot 
be occupied by more than one pair of trains, and this 
pair at 600-ft. spacing, which is sufficient to reduce the 
effect to that of a single train at midspan. 

The theoretical capacity of this signaling system with 





*At a speed of 29 mi. per hr., this distance of 3400 ft. cor- 
responds to 88 sec. The operation in the present Taeeversegm 
subway does not secure closer spacing of trains in regular 
service than 90 to 110 sec. 
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a speed of 29 mi. per hr. will be 45 trains per hr. per 
track. Allowing for a certain amount of delay for each 
train, a real capacity of 41 trains per hr. per track is 
counted on. 

TERMINALS AND CONNECTIONS 

The trolley tracks on the brackets of the lower deck 
will swing outward at the west approach and descend 
into tunnels passing west along 59th and 60th St., re- 
spectively, south and north of the two subway tunnels 
leading from the lower-deck rapid-transit tracks of the 
bridge. At Third Ave. (about 1200 ft. west of the end 
of the bridge approach), the trolley tunnels will have de- 
scended sufficiently to pass under the subway tunnel and 
will connect with each other in a transverse loop station 
under the roadway of Third Ave. 

At the east end of the bridge the trolleys will connect 
directly with the Queens trolley network. 

A terminal structure at the east end of the bridge 
will provide for the elevated- and subway-train traffic in- 
terchange. In approaching this terminal the various 
tracks will change their levels so as to bring the eastbound 
tracks to one level and the westbound tracks to another 
level. The lines continue thence easterly into Queens 
Borough. 

At the west end of the bridge the Second Ave. ele- 
vated tracks connect directly with the upper deck of 
the bridge by a.viaduct structure. 

The greatest approach gradients are: Rapid-transit 
tracks, 5.2%; roadways, 5.8% at Manhattain end and 
5.4% at Queens end. Most of the vehicle traffic at pres- 
ent consists of power vehicles, so that steep grades are not 
seriously objectionable. 

The total cost of putting the bridge into shape for 
operation, according to Fig. 2, is estimated at $3,024,000. 

F. J. H. Kracke is Commissioner of Bridges, A. L. 
Bowman is Chief Engineer, C. M. Ingersoll is Traffic En- 
gineer, and E. A. Byrne is Deputy Chief Engineer. 

® 
World’s Largest Locomotive 


Tested for Tractive Effort 

The big articulated locomotive of the Erie R.R., de- 
scribed in ENGINEERING News of May 7, p. 1046, was 
subjected to a hauling-capacity test on the Susquehanna 
division on July 23. The test was made from Bingham- 
ton, N. Y., to Susquehanna, Penn., a distance of about 
23 mi. The locomotive was at the head of a train of 250 
fifty-ton steel gondolas loaded to full capacity, and a dy- 
namometer car. The train weighed 17,912 tons, exclusive 
of the locomotive, which weighed about 422 tons, and the 
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length of the train was 8547 ft. The grade was practic- 
ally level, the maximum being 0.09%, with 5° curvature. 
Pushers were in readiness to assist in getting the train 
under way and were used in making the start from Bing- 
hamton; but at Great Bend, where the locomotive took 
on water, pushers were not used in starting. They 
pushed the slack forward until the lead locomotive had all 
the cars moving, after which they were uncoupled and 
followed the train for emergencies. Communication was 
maintained between the head and rear of the train by 
portable telephones, which made it possible for the push- 
ers to work efficiently with the lead engine at starting. 
The maximum drawbar pull is shown in the accompany- 
ing section of the dynamometer record. The following 
tabulation gives the main facts: 
Number of cars in train eoee 261 
Total weight of train excluding locomotive.... 17,912 tons 
Total length of train ee .6 mi. 
Maximum speed obtained........ +» 14 mi. per hr. 
Maximum drawbar pull eeeeeeee 130,000 Ib. 
Minimum drawbar pull 67,000 Ib. 
These data were furnished by R. 8. Mounce, Engineer- 
ing Department, Erie R.R., New York City. 


x 


Analyses of Tubercles from the 
Interior of a Cast-Jron 
Water Main 


The illustrations intended to accompany the analyses 
of samples of tubercles from the cast-iron pipe at the 
High Hill Reservoir gate house of the New Bedford, ENGNEws 
Mass., water-works, described in ENGINEERING NEws of 
last week, p. 328, are shown herewith. Each ring shown 
in illustrations of the bottoms of the tubercles, Fig. 2, 
represents about a year’s growth. 
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The Effect of Increases and 
Decreases in Street-Rail- 
way Fares 


At the last mid-year conference of the American Elec- 
tric Railway and allied associations early this year, fig- 
ures were presented to show that one- and two-cent re- 
ductions of street-railway fares did not result in the 
notable increase of traffic which some advocates of lower 
fares claimed would come. From the studies of the 
riding habit in several American cities, where reductions 
were to be observed, it appeared that the general business 
experience in stimulation of trade (directly proportional 
iv unit-price reduction) was not followed, and the ten- 
able statement was made that this law had a limitation 
when very small unit prices were concerned—as these re- 
quired a much larger percentage reduction to have ap- 
preciable effect. Admitting for the moment that these 
figures truly reflected the habits of American riders, the 
converse cannot be said to be true—that increases in fare 
do not work a material reduction in travel. A striking 
illustration of this point is seen elsewhere in the dis- 
cussion of the experience of the Hudson & Manhattan 
railroad, which operates rapid-transit tunnel lines be- 
tween New York City and New Jersey. This company 
raised the fare from five to seven cents on one line. There 
was ample excuse for doing this in the continuing deficits 
which the company bore as the result of operations. 
Ilowever, the results show that it undoubtedly was an 
unwise move. In the first year under the increased fare 
there was a drop of 17.6% and in the second year a 
further drop of 5.8%. In the two years which have 
elapsed, the gross income has been increased by this raise 
a total of some $970,000 over what they were, but against 
this increase has to be set off the very probable loss of 
$1,300,000 gross gain which the company would have 
made had the traffic continued to grow at about half the 
rate it was growing when the new fare was put into 
effect. Incidentally, the traffic on this line has to com- 
pete with good ferry and surface-car service and possibly 
will remain some 40% below what it might be under 
a five-cent fare. The company has a heavy investment 
in tunnel construction and needs to cultivate in every 
way the growth of traffic. 


# 
Causes of Railway Derailments 


Accident Bulletin No. 50 just issued by the Interstate 
Commerce Commission gives statistics of accidents oc- 
curring on United States railways during the last 
quarter of 1913, and shows some interesting facts re- 
garding the causes of derailments. The total number of 
derailments on steam railways during the three months 
was 2307, but only 576 of these were due to defective 
roadway, while 1091 were due to defective equipment. 
sroken rails were responsible for 128 derailments, while 
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245 derailments were due to broken wheels; 102 to 
breaks or defects in axles or journals; 162 to breaks or 
defects in brake rigging, and 116 to breaks or defects in 
draft gear. Broken arch bars caused %3 derailments 
and rigid trucks 65. It is worth noting also that this 
quarter included the month of December, one of the 
winter months, when most rail breakages occur. 

We have no wish to minimize the importance of meas- 
ures to secure sound railway rails, free from the danger 
of breakage, but it is at least worth careful consideration 
that only one-fifth of the derailments due to defective 
track were caused by broken rails and that there were 
nearly twice as many derailments due to defects of roll- 
ing stock as to all the defects in the track. Consider- 
ing the character of the labor necessarily employed in 
track work and the large territory that has to be covered, 
with the general tendency of railway financial authorities 
to economize as much as possible in expenditure on track 
repairs, the above showing is most creditable to the engi- 
neers and the men under their direction who are re- 
sponsible for railway-track maintenance in the United 
States. 

The statistics of derailments from rail breakage in the 
above report prove, what every railway engineer pretty 
well knows, that the great bulk of the steel rails in ser- 
vice on American railways are sound and tough and 
equal to the tasks imposed upon them. If this were not 
the case, rail breakages under the extraordinarily heavy 
wheel loads aml high speeds common in American rail- 
way practice would be many times as numerous as they 
are. 

This same Accident Bulletin also shows, however, that 
there are a few very bad rails in service. Two examples 
of rails of this sort are given in this report. One is a 
tail which broke under a freight train on the Southern 
Ry. in North Carolina Mar. 31, 1913, and was found 
after the accident to be separated into nine pieces, the 
shortest about 7 in. long. This was an 80-lb. rail rolled 
in November, 1904, and the cause of the breakage was 
traced to transverse fissures in the rail head. 

A much more remarkable case of rail breakage, how- 
ever, occurred on a coal-trestle siding in Washington, 
D. C., on Oct. 31 last. A Pennsylvania R.R. switching 
locomotive pushed some loaded coal cars on the siding 
and started to haul away four empty cars. It had moved 
barely two feet when one of the rails under it broke and 
the locomotive tipped over and fell to the ground 14 ft. 
below. The siding was laid with 85-lb. rails laid on ties 
two feet apart on centers. The ties appear to have been 
badly decayed, but this was no excuse for the rail break- 
ing instead of bending under the static weight of the lo- 
comotive. Manifestly, such brittle rails anywhere in 
railway track are a dangerous menace. The chief object 
of those who draft specifications for steel rails and those 
who carry them into execution should be to prevent any 
such brittle and dangerous material being placed in the 
track. ; 
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Steam Distribution from Cen- 
tral Stations 


The report published in our issue of July 30, on the 
condition of the mains of the New York Steam Co., is 
the first valuable technical information that has appeared 
for a long time concerning the distribution of steam 
through city streets. 

In many cities of the country there are steam mains 
through which steam is distributed from central stations 
at low pressure, for heating purposes only. Usually the 
‘usiness is carried on by electric lighting companies, who 
hereby utilize the exhaust steam from their engines 
much more profitably than they could do by discharging 
it through a condenser. In New York City, however, 
the New York Steam Co. distributes steam at nearly 100 
lb. pressure under a considerable mileage of streets in 
the crowded downtown business district. 

At the time this plant was originally built, the distri- 
bution of power from a central station was comparatively 
a new development in engineering, and several systems 
were in competition. In some of the English cities, ex- 
tensive systems of mains were laid down for the distribu- 
tion of power by water under high pressure. In the 
United States at that time also many water companies 
looked with favor on the use of water taken from the 
city mains under pressure for operating hydraulic ele- 
vators, small motors, etc. In France the Popp system of 
compressed-air distribution attracted world-wide atten- 
tion and was copied on a smaller scale in several other 
cities. .Besides these systems there was the mechanical 
distribution of power by belts and ropes, of which the 
cable railway so extensively developed in the ’80’s was 
the most remarkable development. 

The system of the New York Steam Co., when or- 
iginally put down, was designed to compete with these 
other systems of power distribution. Its promoters 
claimed that the ready use of the high-pressure steam in 
existing steam-engine plants, with its availability for 
heating as well as power, made the steam distribution 
the most advantageous system; and their dream was that 
similar plants would be constructed in many other cities. 

In the early years of operation of the New York sys- 
tem, very serious troubles were experienced with the 
street mains. The heat losses from the system were very 
heavy, the great amount of condensation and resulting 
troubles with expansion and contraction compelled the 
frequent digging up of the streets; and the general im- 
pression among engineers was that steam mains under- 
neath city streets were an unmitigated nuisance. 

For the past fifteen or twenty years, however, little has 
been heard concerning the New York Steam Co.’s op- 
erations. It has continued to carry on its business but 
without very greatly extending its field; and the im- 
provements it made to its system of mains, following 
the troubles of twenty years ago, have seemed to ob- 
viate much of the difficulties then complained of. The 
report, which we printed two weeks ago, however, makes it 
evident that its steam mains are only less objectionable 
now than they were in the early days and that the diffi- 
culties experienced with them are such that were the 
mains not already in the streets, certainly no city gov- 
ernment run on business principles would grant a fran- 
chise for putting them there. 

It must be remembered that the earth underneath 


New York City’s streets is already filled so ful! 
derground pipes that it is difficult to find room | 
more, especially in the narrow downtown streets 
the high-pressure mains of the steam company are 
laid. To a certain extent, however, the above sta: 
applies to steam mains anywhere and especially to 
using high pressure. It is true that by using a 
higher class of work in the laying of steam main- 
ample provision for heat insulation and free expa: 
it is possible to put in a system that will be muc! 
troublesome ; but such improved mains add materia 
the cost of the system and experience indicates tha: 
cost of distributing steam through city streets, at 
under the conditions prevailing in New York. is so 
that there is little profit in the business. 

Of course, under present-day conditions electric pow 
distribution has put all other systems out of the runi 
and no engineer at the present day would seriously ¢«1)- 
sider building a plant to distribute steam for power 
generation. Even in the distribution of steam for heut- 
ing purposes, the indications are that the limitations 
of distance are important, and that the most success, 
plants are those operating in comparatively limited terri- 
tory. 

i 
Finding Money to Pay for 


Street Paving 


A good many cities are wrestling with the problem of 
radical improvements in their street pavements. The 
general use of automobiles has developed a public opin 
ion far more sensitive to the disadvantages of poor street 
pavements than existed a dozen or twenty years ago. 
The rough stone block paving which was accepted with- 
out question in former years is now severely criticized. 
The public demand is for wood block, asphalt, brick, 
close-jointed stone block, or some other type of pave- 
ment with a smooth surface. But to substitute such 
pavements for the old and badly worn pavements of 
which every city possesses a large mileage, and to pave 
the miles of streets not paved at all, means the expendi- 
ture of a very large amount of money. The abutting 
property owners object to bearing the burden of this 
work and rightly so, since the large amount of traffic 
which an improved pavement draws to a street is an in- 
jury rather than a benefit to residence property. On the 
other hand, to raise money by a general tax levy for 
wholesale repaving would raise the current tax rates to 
a point which the public would not stand for. Hence a 
bond issue seems, in most places the only method avail- 
able of raising money. On the other hand, most cities 
are already carrying a burden of debt which is partly 
made up of bonds issued to pay for pavements which have 
already been worn out; hence this dangerous plan ot 
financing is properly condemned by engineers and others. 

In Cleveland, Ohio, the question of what to do about 
the city’s pavements has recently been thoroughly in- 
vestigated by a citizens committee of 15, organized by 
a general committee made up of representatives of civic 
organizations. The president of the committee of 15 
was Dr. Chas. S. Howe, the president of the Case Schooi 
of Applied Science. Among other members of the com- 
mittee were Messrs. Chas. A. Otis, James R. Garfield and 
Frank C. Osborn. The committee’s report, which was 
presented on July 20, shows that of the 826 miles of 
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» Cleveland abou. 500 miles are paved. . Fully 


ai the paved streets need some repairs and at least 
50) ; need repaving at once. The city has not been 
spe ¢ enough money on pavement maintenance to 
ke e streets in order and the pavements are growing 
wi very year. In addition to this, the Cleveland 
S Railways Co. has neglected its obligation to keep 
wi ived the space between its tracks and one foot on 
ea de. These repairs were postponed while the com- 
par was engaged in its long fight over its franchise 
rights; and since then, the company has expended as 


ttle as possible on paving work. 

» taxpayers of the city pay 85% of the road tax 
rais ' in Cuyahoga County and they pay also $407,000 
eacli year in state road taxes. Thus the tax payers of 
the city pay annually over $800,000 for the building of 
roads outside of Cleveland. 

The committee proposes to deal with this situation as 
follows: It recommended that the city should provide 
about $150,000 a year for new paving; and where streets 
are repaved, one-half should be paid by the property own- 
ers and one-half by the city, the total amount to be raised 
by the city for this purpose being about $670,000 per 
annum. This money should be raised by general taxa- 
tion and not by an issue of bonds. The committee 
further recommended that efforts should be made to 
have the laws amended so that a part of the taxes paid 
by city property owners for state and county road pur- 
poses should be expended on streets within the city. 

It was further recommended that a part of the funds 
required for repair and maintenance of city streets 
should be raised by the assessment of a wheel tax on all 
vehicles. 

Still another important recommendation of the com- 
mittee was that the entire work of paving, repaving and 
paving maintenance should be under direction of a Com- 
missioner of Streets. Such an officer is provided for in 
Cleveland’s new charter, but has never been appointed. 
The committee recommended that the Commissioner of 
Streets should be a thoroughly trained civil engineer who 
has specialized in road and pavement work and should 
receive a salary of at least $4500 per annum. 

This is the first case on record, as far as we recall, 
where an organized protest has been made against the 
taxation of cities for the construction and maintenance 
of country roads. For some years past, through the de- 
velopment of state and county road work, the tendency 
has been to place upon the large taxpayers of the cities 
a large part of the burden of building and maintaining 
better country roads. That protest against this burden 
would be heard sooner or later was to be expected. 


Through Routes Versus 
Terminals 


The City Club, of Chicago, has just published a notable 
rionograph, entitled “Through Routes for Chicago’s 
Steam Railroads,” which is well worth the study and 
careful thought of any engineer interested in the problem 
of city transportation. The author of the pamphlet is 
Mr. Geo. Ellsworth Hooker, Secretary of the City Club 
of Chicago. Mr. Hooker was also secretary of the Special 
Street Railway Committee of the Chicago City Council 
in 1897-8. Mr. Hooker’s monograph is a quarto of some 
90 pages, profusely illustrated with ‘maps and diagrams, 


and to the engineer interested in city transportation is of 
much broader interest than the discussion of the local 
problems at Chicago. 

The scheme which Mr. Hooker sets forth has the 
backing of so eminent an engineer as Mr. Bion J. Arnold. 
In March last, Mr. Arnold presented before the City 
Council Committee on Railway Terminals a preliminary 
study to show the possibility of applying the through- 
routing principle to the Chicago steam railways engaged 
in local passenger service. 

The local passenger traffic in Chicago is now moved 
by surface street railways carrving 600,000,000 passen- 
gers per annum at an average speed of 9 miles per hour, 
clevated railways carrving 164,000,000 passengers at an 
average speed of 14 miles per hour, and suburban steam 
railway lines carrying 42,000,000 passengers at an aver- 
age speed of 24 miles per hour. Mr, Hooker argues that 
a much larger proportion of the local railway traffic 
should be carried by the steam railway lines, which, by 
the way, he assumes are shortly to be altered to electric 
traction. 

It is, however, impossible in Chicago’s densely crowded 
central district to find the room for the large amount 
of rolling stock which would be required if the suburban 
steam railways run into the present crowded terminals 
in and close to the business distret. Mr. Hooker urges, 
therefore, that there should be through routing of this 
local passenger traffic. For example, a steam railway 
train leaving the northern suburb of Evanston should not 
be stopped and turned to retrace its journey when it 
reaches the station in the central district, but should con- 
tinue on southward to Hyde Park or some other farther 
point in the southern suburban zone, where it can be 
stopped and turned to retrace its through journey. Mr. 
Hooker discusses the principle of through routes in con- 
nection with other cities as well as Chicago, such as 
New York, Boston, Paris, London and Berlin, and con- 
siders its application also to street railway traffic. It is 
this latter feature we believe which most deserves the 
attention of engineers. 

The electric street railway system in most American 
cities, unfortunately, has been developed without very 
much system or plan. The question on what streets it 
should be located has depended much more upon the 
prejudices and inclinations of the property holders in 
that street than upon the need of good service for the 
whole city. There has, however, grown up in most cities 
a system under which all or nearly all the street rail- 
way lines radiate from the various suburbs to some point 
in the business center, and in numerous cities the conges- 
tion in the business center as a result now presents a seri- 
ous problem. 

Boston, with its narrow and crooked <treets, was the 
first American city to feel that problem in an acute form 
and the construction of the first Boston subway was the 
result. New York City has had for more than a score of 
years an aggravated case of crowded terminals in the 
center of the city at the Manhattan end of the old 
Brooklyn Bridge. A similar congestion once existed at 
the Brooklyn end of the same structure and millions of 
city money was used to obtain additional room for the 
Brooklyn terminal of this bridge. When through routing 
of cars across the bridge was established, the Brooklyn 
terminal crush djsappeared as if by magic. 

As we have~remarked above, there are numerous cities 
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in which this problem of the congestion of street cars in 
the center of the city has become a very serious matter. 
We have in mind one city of a half a million population 
where the crowding of passengers on the cars all day long 
and not in the rush hours merely is nothing short of scan- 
dalous. Such conditions would not be permitted for a 
single day on a street railway in any city of Germany or 
England. The management of the company, which has 
long been notorious for its inefficiency and absolute disre- 
gard of public necessity and convenience, has long made 
the stock excuse that the crowded condition at the busi- 
ness center prevented the running of any more cars. It 
has at last awakened to the fact that the congestion on 
its lines is seriously limiting its traffic growth and so 
delaying the movements of its cars as to materially cut 
down its earnings, and it is therefore proceeding to invest 
a very large sum of money in the construction of a great 


Letters to 


Window Protection More 
Important than Structure 
in Fireproof Buildings 


Sir—Your article, “A Real Fireproof Building,” in the 
July 16 number does not sufficiently emphasize the fact 
that what saved the reinforced-concrete storehouse was 
its small windows with their double-protection wire-glass 
in metal frames plus inside automatic shutters. The re- 
inforced concrete had nothing ‘to do with its salvation. 
The concrete walls are cracked in many places and the 
reinforcement is exposed in a few places but some of 
the cracks were apparently present before the fire. 

Given this double window protection, a brick building, 
even with wood-joisted construction, would have resisted 
the fire just as well—a fact proved by the unscathed con- 
dition of the boxes just below the windows inside, and 
the sprinkler heads 3 ft. away from the windows which 
did not go off. It should be noted also that the very 
small windows and the inside shutters hinged at the 
top to swing down would be impracticable for buildings 
like factories, office buildings and stores. 

The power house of the Salem Electric Light Co., near 
the Naumkeag Mills, a brick building with large win- 
dows of wire-glass in metal frames was a much better 
example of the kind of windows required in ordinary mer- 
cantile buildings. It came through the fire with only 
a small amount of blistered paint on the inside. The old 
gasometer used as a storehouse by the Naumkeag Co. 
was a brick building with double metal doors, no windows, 
and a patent roofing on wooden boards. The fire did not 
penctrate it. 

The buildings which were saved simply emphasize again 
the necessity for the precautions to be taken against 
outside exposure, viz.; brick or concrete outside walls, 
incombustible roofs and thoroughly protected openings. 

CHarLes W. KILtaM, 
Ass’t. Prof. of Architectural Construction. 
Harvard University, Aug. 3, 1914. 
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the Editor 





terminal passenger station and car depot near th 
of the city. The value of a reservoir of cars at th: 
is debatable, but it seems likely that the con 
above referred to might have been remedied at 
part of the cost by intelligent through routing of ¢: 
It will not escape notice that this principle is « 
broader application. One reason for the vast reduct 
transportation costs that has taken place in the las: 
years has been the steady development of through : 
for both passengers and freight. The consolidati: 
railways into great systems thousands of miles in e 
has put an end to the changing of cars and the shit: 
of loads every hundred miles, or less, which was com: 
in the days when a multitude of little railway com) 
ies owned short lines in New England and the Mi 
States. In fact, in all manufacturing and transporting 
fields the effort is to make the process continuous. 
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“A Dry Land Mattress on the 
Mississippi; the Sequel 


Sir—The quoted title heads a description, in Enat- 
NEERING News, June 4, 1914, p. 1243, of a mattress on 
the Mississippi, near Chester, Ill., constructed on the 
ground in order that the piledriving and mattress con- 
struction could be prosecuted simultaneously, when con- 
ditions were favorable. 

The hoped for “rise,” sufficient to float the plant over 
the bar, was forecasted by the Missouri River gage re- 
ports “about the middle of June, and preparations were 
then made to begin the work at the earliest possible mo- 
ment. Unfortunately the river did not reach a work- 
ing stage until the latter part of the month, and valu- 
able time was lost on account of Sundays and holidays: 
mattress construction and piledriving were begun on 
June 19, when soundings showed 2 ft. of water over the 
mattress end. 

From the highest point of the mattress to end—4100 
ft.—the slope was 114%, consequently difficulty was ex- 
perienced the first day ‘in maneuvering the two pile- 
drivers placed on the work. Additional drivers were 
placed, as the river rose, until at the crest (June 22. 
“Belle of Memphis Towhead” = 20.5 ft. St. Louis 
gage), six were in commission. Knowing that the rise 
would be of short duration and probably barely suffi- 
cient to float the drivers over the high point of the 
mattress, mooring piles were driven upstream and the 
leading drivers dragged, to the extent of their engine ca- 
pacity toward the bar top. Fig. 2 shows the far drivers 
hard aground, working in 11% ft. of water. 

Equal haste was necessary with the mattress con- 
struction on account of a second ridge or prong of the 
towhead that had to be crossed—background, Fig. 1. While 
it was not thought that the second ridge could be reached 
before the water began to fall; yet it would have been 
both economical and advantageous to build to the ridge, 
since scour usually takes place at the exposed end of a 
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mattress. In this endeavor aid was rendered, for 

days, by the river. The swift current in combina- 

ith the shoal water formed an undertow or suction 

the plant, which caused a continuous scour of one 

, feet in front of the unsunk mattress. However, 
water fell the scour decreased and failed to over- 

the river fall and the rise of the bottom; the brush 
grounded, necessitating the launching and sinking 

he mattress (Fig. 2). The direction of the weaving 
nt was reversed; the bows of the light-draft flats 
e shoved on the bar ridge and mattress building pro- 
ded in the opposite direction until an overlap was 
ide with the mattress previously sunk. By reversing 
e plant and direction of mattress construction, 300 ft. 
f mattress was added to the length. Fig. 2 shows the 
mattress thus constructed with preparations for weight- 





ing; the overlap and the hurdle end are in the fore- 
ground, the second ridge of the bar and river channel 
in the background. 

Across the bar, piles were driven tip down. A greater 
cross-section of pile was thus obtained where the great- 
est breaking strength was needed. 

At the top of the first ridge too shoal water for the 
piledrivers caused a small gap to be left in the hurdle, 
which was closed by cutting holes in the mattress and 
jetting in the piles. Fig. 3 shows a driver jetting piles 
75 ft. distant. 

During this “rise” 1000 ft. of hurdle and 1300 ft. of 
mattress was built. of which 300 ft. of mattress, in ad- 
vance of the hurdle, is ready for piling on the next rise 
above the 20-ft. stage, St. Louis gage. That this “rise” 
will oceur before the spring of 1915 is extremely doubt- 
ful. 

F. Y. ParKer, 
U. S. Assistant Engineer. 
July 24, 1914, St. Louis, Mo. 
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On the Necessity of Heavier 
Pavement Foundations 


Sir—I hope the article by Daniel B. Goodsell, on 
“Pavement Foundations for Heavy Traffic,’ in ENat- 
NEERING News of July 23, will call forth thorough dis- 
cussion of the subject by municipal engineers in this 
country. It has long been my opinion that in laying pave- 
ment foundations, which to all intents and purposes 
should be useful for from 30 to 50 years, municipal engi- 
neers are extremely shortsighted in continuing to recom- 
mend 6 in. as the maximum thickness. This thickness 
is barely sufficient under favorable conditions for present 
traffic; and no account is taken of future growth in size 
of loads. 

Everyone knows the pressure that is brought to bear 





Figs. 1-3. Laying A MATTRESS ON THE MISSISSIPPI IN VERY Low WATER 


on city officials to lower the first cost on all public im- 
provements, and this must be credited as one of the ex- 
tenuating circumstances which may have influenced the 
engineer against his better judgment. Four- and five- 
inch foundations, however, are altogether too common in 
the United States, and are entirely inadequate for even 
present needs. 

All will agree that wheel loads have been increased 
enormously within the past five years with no apparent 
limit in sight for the future. A rich 6-in. portland ce- 
ment concrete foundation may be strong enough to carry 
the heaviest load over ordinary sized depressions in the 
subgrade, without actually breaking down, but this is not 
all that is required of a pavement foundation. 

The foundation must be rigid enough to maintain the 
wearing surface without appreciable deflection or vibra- 
tion. For these purposes, mass as well as strength is es- 
sential just as in a reciprocating-engine foundation the 
mass necessary to absorb the vibrations determines the 
size, rather than the amount of load carried. 
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The increase in the speed of heavy loads due to mee 
trucks, has been as severe on old pavement foundations 
as the. increase in the weight of the load itself. Every- 
cne has undoubtedly felt the violent jarring and shaking 
of the entire surface of a pavement during the passage 
of a loaded motor truck going 10 or 12 mi. per hr., es- 
pecially if the pavement was slightly uneven. Recent ex- 
periments by the U. 8S. Bureau of Standards have shown 
that the effect of a slowly moving load of three tons on a 
block pavement laid on a 6-in. foundation could be de- 
tected as much as 110 ft. away. Any wearing surface is 
more or less injured by these constant deflections and vi- 
brations. : 

Kansas City, a year ago, increased the thickness of 
foundation on business streets and trafficways from 6 
to 8 in, of 1: 3:6 portland cement concrete, and on resi- 
dence streets from 5 to 6 in. No foundation is laid 
less than 6 in. thick, and several streets have been re- 
paved with a new foundation 8 in. thick. Eight inches 
on residence streets and 10 or 12 on business streets 
should be required and will probably be specified as soon 
as the public will allow it. . 

In Kansas City, the entire cost of all paving, repair- 
ing or repaving is assessed directly against the abutting 
property, the owners of which consequently think they 
ought to have a deciding voice in what they have to pay 
for. There are a great many streets with a 6-in. natural- 
cement-concrete foundation, which the Engineering De- 
partment is recommending be replaced in nearly all cases 
of repaving. Why a foundation, which has stayed right 
where it is for 15 yr. should have to be replaced is often 
a mystery to the taxpayer. 

It is my observation that a weak or insufficient foun- 
dation (and this does not necessarily mean a sunken or 
fractured base) is more of a detriment to asphalt and 
reosote “od-block than it is to cement-grouted brick 
or stone-block. The last two named pavements are in 
a way partially self-supporting and apparently distribute 
loads over greater areas of base and subgrade. 

Engineers should give the question of pavement foun- 
dations more careful and serious consideration; in which 
case, they will undoubtedly specify leaner mixtures and 
much thicker bases, which is in conformity with foreign 
practice mentioned in Mr. Goodsell’s article. 

CiarK R. MAnpico, 
Assistant City Engineer. 
Kansas City, Mo., July 27, 1914. 


NOTES AND QUERIES 
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Preparation and Sale of Assessors’ Maps—A correspondent 
in Suffolk County, N. Y., has sent us the following query, 


in answer to which we would be glad to hear from some of 
our readers: 


I write to ask some information as to the preparation 
and possible sale of assessors’ maps. In a practice of some- 
thing like 30 vwcars, which has consisted largely of land 
surveying, I kave accumulated information practically suffi- 
cient for the preparation of assessors’ maps, that is, maps 
showing each individual holding with the area of the larger 
plots an the length of frontage of the smaller plots. What I 
want to know is something about the experience of other 
men in similar work; have such maps: been published and 
sold as a speculation or have they been published in conjunc- 
tion with some established firm of map publishers, or have 
they been sold outright to the local authorities? If the sale 

.st suggested has taken place, have the authorities solicited 
bids for the work, or have they made a private bargain? 
I would say right here that the local authorities have no 
engineering organization of any kind which could do such 
work as this. In the event of competitive bidding as sug- 
gested above, how is the specification prepared upon which 
the bids are based? I do not know of any country township 
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which has gone into any such work as this compreh,. 
and the experience of anyone whether successfu] 
would be gladly welcomed. 


We have been asked where the flexible rail joint fo 
shovel tracks, described in our issue of Mar. 12, can 
chased. The joint illustrated herewith was invented } 
J. Thull, and is manufactured by the Thull Rail Jo 
2248 West Superior St., Chicago, Ill. The device con: 


ee 


Tue Tout Ratt Joint 1n SERVICE 


two steel castings, bolted to and projecting beyond the rail 
end. Each casting is secured to its rail by a single bolt. The 
joint permits a certain amount of longitudinal flexibility. 


8 

An Efficiency of 79.8% for an engine-driven centrifugal 
pumping unit as been recorded by the Old River Rice Irriga- 
tion Co., Mont Belview, Texas. The plant of this concern 
contains two older units rope driven from tandem-compound 
engines besides the new unit tested which comprised a 4(-in. 
double-suction centrifugal direct-connected to a cross-com- 
pound four-valve engine. 

The average results of an 8-hr. run were as follows: 
Steam pressure, lb. gage 
Vacuum, in. 

Speed, r.p.m. 

Suction head, ft. 

Discharge head, ft. 

Cin SR MRC as se df awn bb 45 bo eC os sec Aeeebieceees « 
Discharge, cu.ft. per sec. 

Discharge, gal. per min. ... 

Water horsepower ......... 

Indicated horsepower . Proce eeEe ESE Cee 
Combined efficiency engine and pump, per cent..... 

The test was unter the observation of S. G. L. Haas, R. } 
Doherty and Frark Matthews, representing various parties 
involved. The pump was designed by A. B. Wood, of New 
Orleans, and built by the D’Olier Centrifugal Pump & Machine 
Co., Philadelphia. The engine was built by the Harrisburs 
Foundry & Machine Co., Harrisburg, Penn. 
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~~ @ City-Manager Plan of 
Aunicipal Government 


By Paut E. Kressty* 


{| city manager is the latest innovation in the gov- 
er! of American municipalities, and strange to say, 
he direct indirect result of the Galveston hurricane. 
W! fourteen years ago wind and wave conspired to 
WI the Texas island city, the conditions created by 


the atastrophe demanded so much progressive and con- 
str: tive work of the City Government that the old sys- 
tem of a board of aldermen and the usual string of in- 
dependent elective officers broke down. A group of bus- 
iness men petitioned the state government to suspend the 
local government and replace it temporarily with a com- 
mission of five men. This was done, and the whole city 
was put under the control of these men, on a strictly busi- 
ness administration. The commission in a few days ac- 
complished what a city council would have required 
months to do. 

Des Moines, the Iowa capital, took up the idea, and im- 
proved upon it, and from that beginning the commission 
form of government has spread with surprising rapidity 
through the United States, and a peaceful revolution in 
four hundred cities has swept away the boards of alder- 
men, mayors and a host of minor officials and has set up 
new municipal governments on a plan so simple that the 
services of the “political boss” are not required to direct 
them. 

The whole nation looks on with amazed enthusiasm, 
while the people in these towns not only get control over 
their government but keep it, election after election. 


How anpD WHY THE CoMMISSION PLAN FAILS 


The commission form of government has placed in the 
hands of the people an effective instrument of control; a 
governing organization which is continuously exposed to 
the full glare of public opinior, which really came from 
the voters, and which was sincerely anxious to obey them. 
While this form of government is a vast improvement 
over the form in general use up to seven or eight years 
ago, there is unquestionably room for still more improve- 
ment. In some of the cities it has proved very success- 
ful, while in others it has been a complete failure. This 
must not be regarded as a defect in the form of the gov- 
ernment, but rather as due to the inefficiency of the mem- 
bers composing the commission. Take, for example, 
Wichita, Kan., where, as everywhere else, the commission 
plan was hailed five years ago as a “business plan” of city 
government which would settle all the difficulties under 
which the town had been laboring. Recently, the commis- 
sion in this city has authorized the issue of $88,000 in 
five-year bonds to cover current deficiencies. After four 
years of the new rule, that does noi look like good busi- 
ness. A little searching into the local situation reveals 
certain things which are directly or indirectly responsible 
for this condition. 

One of the members of the Wichita commission is an 
ex-street laborer. Street work as a laborer is an honest 
calling, but does it give a man quite the preparation for 
managing one of the departments of a city as important 
as Wichita? There was doubtless excellent reason for 
electing him, for the labor people had an unquestionable 





*City Manager and City Engineer, Inglewood, Calif. 
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right to select one of their men to represent them in a 
city’s governing body. The man in question had a repu- 
tation for integrity and honesty, but even commission 
government has not made him a good business manager. 

Here, then, is one trouble with the commission plan 
which the Wichita incident brough* out in a graphic way: 
It is only by accident that you can secure five men who 
will be at the same time representatives of recognized di- 
visions of the people and properly equipped for adminis- 
trative service. 

What, then, is the substantial and permanent contri- 
bution of commission government to the city problem ? 
The one great thing it has done is to demonstrate beyond 
a shadow of a doubt the wisdom of giving over to a single 
elective governing body all the municipal powers. It has 
given the people a workable instrument, so far as general 
regulation is concerned, but it has failed to give the gov- 
erning body the means with which to translate the general 
will of the people into detailed acts of government in the 
most effective way. A five-headed government carries with 
it the possibilities of friction, leads to inefficiency, which, 
in turn, leads to waste and even corruption. Furthermore, 
municipal experts cannot be secured by popular election. 


THe Ciry MANAGER AS SINGLE EXECUTIVE OFFICER 


The city-manager plan does away with this five-headed- 
ness of municipal administration and substitutes a single 
head, not with advisory powers merely, but, subject to cer- 
tain safeguards, with the powers of administrative “life 
and death,” through actual control of appointments and 
removals. 

The chief executive or city manager is not an elective 
officer, but is appointed by the council. He therefore does 
not divide responsibility with the council, but is subordin- 
ate to it. He need not be, at the time of his appoint- 
ment, a resident of the city, but may be chosen from any- 
where in the country. He is not chosen for a definite 
term, but holds office so long as he gives satisfaction to 
his superiors. 

The controlled-executive plan filters everything through 
a group. It reduces the personal equation. Without loss 
of administrative unity, it abolishes one-man power. A 
single man may have his ups and downs, his freaks and 
fancies, his militant points and his passive ones, his 
natural bents and moods, his pet departments and proj- 
ects. A board, or commission, or council, or parliament, 
has none of these things—to a group such excesses are 
relatively impossible. Even if all the members were 
cranks, their combined judgment would be reliable— 
they would neutralize each other. 

This plan corresponds to the general manager under 
the board of directors in a business corporation. It gives 
the stability of the combined judgment of many men 
on matters of policy, but leaves execution to a single- 
headed controlled executive establishment. 

For the highest efficiency we must put the chief admin- 
istrative official, as well as subordinate officials of the 
same sort, on a professional basis. This means simply 
that we must leave his selection and his indefinite reten- 
tion to some person or body that is in a position to ex- 
amine his work closely and therefore judge of it intelli- 
gently, and that we must also take the matter out of 
politics, not by incessantly harping on the desirability 
of doing so, but by relieving him of all except purely ad- 
ministrative duties. That is not saying, you will notice, 
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or even implying, that “the people cannot be trusted to 
choose” the chief administrator. It is implying merely 
that they are not in a position to do so to advantage, and 
that if the official in question is given the veto and other 
policy-determining functions, neither the people nor any- 
body else can be expected, no matter how well they realize 
the advantage of experience in administrative work, to do 
anything but oust him as often as his opinions are not 
in conformity with those of the majority. 

We are confronted with the question: From what pro- 
fession or calling shall this important position of city 
manager be filled? My answer is, that the city manager 
should be a civil] engineer, with municipal-engineering 
experience; who should also possess the additional quali- 
fications of an economist, a financier, and have executive 
ability. 

What other profession has men who are better qualified 
as municipal experts than the engineering profession? 
Are not the members of the engineering profession, in 
the course of their education, field work and research 
work, peculiarly qualified for executive duty developed by 
their training and experience? Engineering is perhaps 
as much a matter of common sense as of education, and 
the engineer, to succeed, must have both. Therefore, a 
capacity to get at the facts in any case, supplemented by 
good judgment, are predominating traits, characterizing 
this profession more prominently as essentials than is the 
case with any other profession or calling. 


Tue Crry MANAGER OF INGLEWOOD, CALIF. 


The board of trustees of the city of Inglewood followed 
the very rational plan of appointing their city engineer, 
the writer, as city manager, he having served the city in 
the capacity of city engineer for two years. In the or- 
dinance passed by the board creating this new position, 
practically all of the executive and administrative pow- 
ers of the trustees are delegated to the city manager, and 
they have given him their personal assurance of their 
loyalty in anything he might undertake to perfect the 
crganization and place the affairs of the city on a business 
basis. ; 

The ordinance was passed on Mar. 2, and legally did 
not take effect until 30 days thereafter, but the board 
deemed it necessary that I be appointed and assume the 
duties of city manager at once. This procedure naturally 
caught me unprepared. However, I made the best of 
the situation, and began immediately to formulate plans. 

My ideals as a basis upon which to erect the ‘super- 
structure of my organization were efficiency and economy. 
In order that my administration should be successful, I 
was compelled to strictly adhere to my ideals and, in con- 
sequence thereof, I was obliged to make quite a few 
changes in the organization of several departments. On 
account of having been city engineer, I was familiar in 
a general way with the weaknesses of the various depart- 
ments, and in order that they be corrected, I determined 
that the requisites of all employees should be efficiency, 
economy, honesty and loyalty, and that employees who 
possessed these qualifications should be retained regard- 
less of their political faith. 

With the requisites thus set forth, a few dismissals were 
necessary, as this city, like many others, was not without 
political officeholders, who held positions regardless of 
their qualifications or fitness. 


I will not attempt to describe the reasons f{ 
missals, but I wish to state that if any of my {. 
neers ever receive the appointment of a city-ma 
and they are obliged to dismiss employees, the 
be discouraged by threats and wild epithets be 
at them by “political bosses,” and their folloy 
this is a natural procedure in the course of u 
the “efficient” and “economical” work of thei 
There is an erroneous impression grounded in | 
of so many municipal employees that they ar 
quired to do as much work as for a private cor ion: 
that they need not take any particular interest \) th. 
work; that working hours need not be observe: that 
they can take a leave of absence of a few hours e now 
and then, without consulting the head of the department. 
and at the same time be entitled to full wages; that they 


need not be courteous and accommodating to the public: 


that they can waste materials or supplies because the city 
pays for them. They labor under the pretext of the old 
political saying “to the victor belongs the spoils,” ari are 
therefore justly entitled to be given employment, and 
to do whatever they please, irrespective of the quality or 
quantity of the work performed, or of their value and 


worth to their employers, or interest taken in the business 
affairs of the city. 


Spectric ACHIEVEMENTS AT INGLEWOOD 


The following is a brief summary of some of the im- 
portant movements undertaken and changes made in the 
various departments of Inglewood: 


1. The removal of inefficient and incompetent men from 
the city service. 

2. Requiring all employees to obtain an order, signed by 
the city manager, for the purchase of machinery, tools 
supplies, materials, etc. 

Accounting system installed and providing balance 
sheets of all accounts. 

Limiting all city departments to a limited expenditure, 
and providing for an emergency fund, all within the 
actual revenues of the city. 

Monthly detailed reports from each department. 
Installation of unit-cost system, where practical in all 
departments. 

Enlarging and defining the duties and powers of the 
Park Commission to exercise control and supervision of 
all parks and street tree planting, and of beautifying 
the street and avenue parkways by the formation of 
assessment districts to pay the costs and expenses 
thereof. 

Arranged with electric light and telephone companies 
to have poles removed from streets and avenues inte 
alleys. 

An Ordinance prohibiting the trimming of street trees 
by property owners, and delegating these duties to the 
park commission, and prohibiting the destruction of 
shade or ornamental trees, shrubs and flowers, and pro- 
viding penalties therefor. 

A Resolution providing for the removal of weeds from 
street parkways, at the expense of the property own- 
ers. 

Commission appointed to revise building ordinance. 
Commission, composed of five members, one each from 
Grammar School Trustees, School Teachers, Parent- 
Teachers Association, Women’s Club and City Manager, 
to arrange for the improvement and beautification of 
school grounds. 

Providing more convenient and enlarged quarters for 
the Public Library. 

Establishing more stringent rules and regulations gov- 
erning the care of buildings and apparatus in the Fire 
Department. 

Increased the efficiency of the Building, Plumbing and 
Electrical Inspectors Department, and placed it on a 
revenue-producing basis. 

Motorcycle officers ordered to strictly enforce ordinances 
pertaining to speeding on boulevards, and prohibiting 
heavy hauling on certain avenues. 
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angement made with Fire Engineer to codperate 
th City Marshal’ department to receive calls -for his 
artment, thereby greatly increasing the efficiency of 
e Police Department. 

»nsolidating the City Engineer’s and Street Superin- 
endent’s office, which heretofore were entirely sepa- 
ted; the City Engineer having had charge of all new 
»rovements, while the Street Superintendent had 


b : 
harge of the maintenance and repairs. 





Fic. 1. Movine Larce Steet Grain Tanks at CH1caco 


(Each tank is cut in two. The upper part is raised by the 
gallows frame while the lower part is moved out on rollers. 
Then the upper part is lowered and moved out in the same 
way.) 


19. The removal of incompetent, inexperienced men from the 
service of the street department, and placing competent, 
experienced and able-bodied young men in their places, 
reducing the force to half the number. 

20. Systematizing the work of the Street Repair and Main- 
tenance Department, and establishing a unit-cost sys- 
tem for the various classes of streat work. 

21. Provision for a material supply yard adjacent to Rail- 
road, and the housing of roller, graders and other im- 
plements. 

22. Movement under way to require all public-utility cor- 
porations to take out permits for all street excavations, 
and requiring a deposit with street superintendent, an 
amount sufficient to cover the expense of replacing 
street surfaces to the original condition. Said work to 
be performed by the street superintendent. 

22. The collection of rubbish and garbage. 

24. Placing of receptacles for paper, rubbish, etc., along the 
principal streets of the city. 

25. Effected the codperation of the Police Department with 
the Health Department in enforcing quarantine ordi- 
nances and the strict enforcement of all ordinances 
pertaining to the health of the citizens and cleanliness 
of premises. 

26. Compelling all employees to observe the following 
working hours; 8 a.m. to 12 m. and from 1 to 5 p.m. 

27. Permission must be obtained from the heads of depart- 
ment before any employee is permitted to leave his 
regular duties. 

£8. Requiring an inventory of all office furniture, fixtures, 
supplies, machinery, tools, material, ete, to be sub- 
mitted to the city manager. 


The ordinance creating the city managership in Ingle- 
wood, defines his duties and powers, and gives him author- 
ity to exercise control over all departments, but expressly 
excepts the legal department from the operation of the 
ordinance. In my opinion, based upon past experiences, 
this is a serious defect. The city attorney should be under 
the control of the manager, because there is not a single 
department in any city which causes more delays in pub- 
lic-improvement proceedings than the legal department. 
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These delays are a handicap to the engineering depart- 
ment, oftentimes proving to be an additional expense, 
which eould have been avoided if the city manager eXer- 
ised control of that department. 


— 
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Moving Large Steel Grain 
Tanks 


The moving of large steel storage tanks a distance of 
about five miles is interesting work in connection with 
the removal of the Albert Dickinson Co., seed merchants, 
of Chicago, to a new plant at Washtenaw Ave. and 35th 
St. near the Drainage Canal. The old plant was at Tay- 
lor St. end the Chicago River, but the site is being cleared 
for the new terminal work of the Pennsylvania Lines 
The equipment included 22 steel storage tanks 60 and 40 
ft. high and 30 and 40 ft. in diameter, weighing 40 to 50 
tons each. As these were in good condition it was de- 
sired to move them to the new plant. The tanks are cov- 
ered with conical tops supported on light radial trusses. 

The method adopted was as follows: A timber gallows 
frame was built, large enough to straddle a 60-ft. tank, 
and having two sets of hoisting tackle on the crossheam. 
This was set up over a tank, and the hoisting hooks at- 
tached to two sling plates bolted to the top of the tank, 
as shown in Fig. 1. The rivets of the middle circular 
seam were then cut out by hand, and the upper half of the 
tank was lifted by the tackle. Then the lower half was 
raised by jacks sufficiently to allow of placing under it 
four heavy timbers, with blocking and wedges to support 
it at various points. Under this supporting frame were 





Fie. 2. THree Sections or Tanks on A Scow, Reavy 
FOR UNLOADING AT THE New SITeE 


two lines of timbers with planking, forming roller run- 
ways for the wooden rollers used in moving buildings. 
The lower section of the tank was then hauled out by 
a hoisting engine, the block of the hauling rope being 
hooked to a bridle attached to the two side timbers of 
the supporting frame. A similar frame was then built 
and the upper section of the tank lowered upon it. These 
frames remained under the tanks throughout their re- 
moval. Each section of tank was held in shape by an in- 
terior frame of four timbers, with blocking between these 
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and the tank shell; there were also interior ties of wire AY Hydraulic Sand-Mining P) 


cable attached to threaded rods which passed through 
rivet holes and were secured by nuts. By R. A, BorHrincer* 

A double-track roller runway was built through the 
yard to the river bank, and the tank sections hauled on 
this and onto a large deck scow, the scow holding three 
sections, as shown in Fig. 2. The scow was then towed 
down the river and the Drainage Canal to a point near 
the new plant. A roller runway, supported on piers of 
blocking, was extended from the deck to the bank, and 
the tanks were hauled off by a horse winch. The final 
disposition has not been decided. They may be erected on 
a site adjacent to the canal, or they may be moved to the 
site occupied by the rest of the plant. In the latter case, 
they will have to be raised and transferred across two 
railway embankments and a small canal. 


Between Lewistown, Penn., on the east and 
ingdon on the west, the Juniata River cuts throug! 
stone ridges, which run approximately north ani 
‘These ridges, between the Blue Mountains on th, 
and the Allegheny Mountains on the west, consist 
of silicon dioxide, which finds extensive applicat 
the manufacture of glass of all kinds, fine plaster, 
ble steel, fire brick, by railways for use on slippery 
and in the purification and filtration of chemical. 
water. 
The ridges occur in the form of sand rock, whi. 
both quarried and mined by a number of different « 
a = yanies for the manufacture of sand. The total ou 
This work was undertaken by the John Eichleay, Jr., I ; 1 Tg ; 
; " ; : 5, of commercial sand from the companies in this loca 
Co., of Pittsburgh, Penn., which makes a specialty of . : nm 
or a : is about 1500 tons daily. The largest of these compa: 
moving' houses and other structures. They state that the . a ae Z a ; 
5 * is the Pennsylvania Glass Sand Co., and this con 
tanks could have been moved without cutting them apart : . : oe 
phe kee has installed a hydraulic sand plant near Vineyard, 
but for the large number of electric wires and cables ,, ck kee : : 
: eet ae : Penn., which is unique in this part of the country. 
strung along the drainage canal. The river trip was some- us a 
Ww bes . . The buildings of the new works are located at the foot 
what slow, as there were 17 bridges to pass (including : 3 : i 
. : . of a steep hill, with the quarry about 100 ft. vertically 
a four-track bascule bridge with each section operated in- : , 
1 , . . : above. Across a small ravine above the quarry a masonry 
dependently). The Western Ave. swing bridge over the : ; ; ie 
: and concrete dam has been built, forming a reservoir of 
anal has no operating machinery, and had to be operated | : : Sone 
ie ’ ; ‘ 500,000 gal. capacity, which distributes water to the 
by the tugs, which cast loose the scow and hitched their - 


ro lines hains hanging fr¢ ends - 
two lines to chains hanging from the ends of the ad Division Engineer, Water Supply Commission of Pennsy!- 
joining bridge. vania, Harrisburg, Penn. 


. 


GENERAL View oF Hypravtic LAanp Mintna Pant, VINEYARD, PENN. 


(Taken from the foot of the quarry and showing the plant, the main line of the Pennsylvania R.R.and the Juniata River. 
(A) is the trough for collecting the sand and water; (B) is the first revolving screen through which the sand passes 
before entering the reduction house; (C) is the car used for moving the blocks of silica from the quarry to the reduction 
house, where the sand is crushed, screened and washed out. The structure in tramework is the drain and dry building.) 
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e quarry, the sand-washing machines and the 


peration of the quarry, the general method of 
at first was to use the hydraulic process when 
sufficient soft material encountered, and to 
rock when the stream from the monitor was 
, supply sand to the washing machines. In this 
was found that about 50% of the average daily 


i of 125 tons of sand could be produced hydraulic- 
al Later experience has shown that except where it 
;; ; cessary to loosen ledges of the harder rock with 
dyn ite, blasting is no longer required, and it has been 
superseded by the hydraulic method. 


A 6-in. pipe is laid to the middle of the quarry fioor, 
to which a 6 to Y-in. monitor is attached. The monitor 
is detachable, so that it will not be injured when blast- 
ing. The monitor plays upon the face and floor of the 
quarry, loosening and bringing large blocks of rock to 





Fies. 1 anp 2, TyprcaL Parts or Quarry Face 


the floor, and washing the loose sand and small stones 
into the opening of a trough at the lower end of the 
quarry, toward which the floor slopes. 

On account of the trouble in fastening and unfasten- 
ing the monitor, a 214-in. fire hose with a 34-in. nozzle 
is now used most of the time, and is fastened on taps on 
the pipe line which encircles the quarry. With one man 
at the hose and one to keep the troughs clear, they can 
deliver to the reduction house from 25 to 40 tons of 
sand per hour. An exploration drift shows that the 
material becomes better and is more easily mined 
hydraulically as the hillside is washed back farther. 

The sand and water are carried in a 10x12-in. flume 50 
ft. to the reduction house, where it enters a revolving 
screen. This is a double screen, with a 14-in. mesh on 
the inside and a 12-in. mesh of No. 20 wire on the out- 
side. The function of the inside screen is to receive the 
raw material, screen out the sticks and twigs which 
come from the thick forest cover of the quarry, and to 
take out the small stones, which are wasted. This waste, 
however, amounts to very little. 
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From the revolving screen the sand is shot through a 
short trough direct to the washing machines. ‘These 
machines consist of an inclined box with four alternating 
screws and troughs. The sand comes from the revolving 
screen into one end of the washing machine. <A screw, 
working in the machine, carries the wet sand to the top 
of the inclined box, where a jet of water plays on the 
sand, washing it down a trough, beside and parallel to 
the screw, to the bottom of the box. Here a second screw 
carries the wet sand to the top of the box, where a second 
jet washes the sand down a second trough to the bottom 
of the box. This operation is repeated in the third screw 
and trough, after which a fourth screw carries the clean 
sand to the top of the inclined washer, where the sand is 
dropped off on a belt conveyor and carried to huge piles, 
where the water is allowed to drain off before shipping 
the sand. 

The large blocks of rock in the quarry are blasted and 


Fig. 3. Frume to PLant 


broken up, loaded into dump cars on narrow-gage tracks, 
and pushed by the quarrymen to a rock crusher in the 
reduction house. Leaving the rock crusher, the stone is 
further ground up in a revolving mill, from which it 
passes into a revolving screen. From the screen, stones 
which escaped crushing are returned to the grinding 
mill, while the sand drops into washers similar to those 
which clean that brought to the reduction house by the 
hydraulie process. 

After the crusher sand leaves the washers, it is carried 
by a belt conveyor, working on V-shaped rollers, to the 
drain and dry building; where it is dumped into great 
piles, where the water is permitted to drain off. When 
the sand is dropped from the conveyors, it contains from 
25 to 28% of water; after standing 48 hours, it stil] 
contains about 12%. 

The drain and dry house has a storage capacity of 
3600 to 3800 tons of sand. The storage space occupies 
the middle and one side of the building, while the other 
side is occupied by the dryers. The latter consist of a 
brick prism filled with steam pipes. The top is open to 
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receive the wet sand, while the bottom is V shaped, with 
a belt-conveyor traversing the length of the dryer at the 
bottom of the open V. 

Between the storage space and the dryer is a concrete 
wall on which a traveling bucket-conveyor is mounted to 
take the sand from the drain piles to the dryers. The 
buckets are loaded by hand, and with the exception of 
the work done in the quarry and in placing the finished 
sand in box cars, this is the only piace where the sand 
is handled. In the drain and dry building, however, 
provision has been made for the future installation of 
a traveling crane operating a grab bucket, which will 
be used in moving the wet sand from the piles into the 
dryers. 

From the dryers the sand will be carried by a belt and 
a bucket conveyor to a 20-mesh screen near the top of a 
73-ft. tower, where the pebbles are separated from the 
fine sand. From this screen the finished product will 
be ¢arried by a short bucket conveyor to large bins in 
the top of the tower, from which it can be shot straight 
down into cars on a side track below. 


NEWS NOTES 


A Covered Wooden Bridge Burned on the Schuylkill & 
Lehigh division of the Philadelphia & Reading Ry., near 


Kempton, on July 30. oe 


Two Houses Collapsed—Undermining from an adjoining 
cellar excavation caused a house, in Toronto, Ont., to collapse, 
on July 23. 

A house in Evansville, Ind., collapsed, on July 28, while 
being wrecked. 


A Derrick Car Turned Over on the western viaduct. ap- 
proach of the Hell Gate Bridge of the New York Connecting 
Railway, at E. 132d St., the Bronx, on Aug. 1, killing one man. 
The derrick was used for erecting steelwork. Its capacity 
was 100 tons. ’ 


The Supports of an Old Timber Bridge Failed at Bran- 
ford, Conn., on July 29, under the weight of a cartload of 
logs. Although the bridge settled, the flooring was firm 
enough to permit the cart to proceed safely to the road be- 
yond. A number of boys sitting on the rail, fishing, were 
uninjured. 


A Timber Bridge Collapsed under the weight of a wagon- 
load of lumber, at Independence, Kan., on July 23, injuring 
the driver. The height of the bridge was about 15 ft. 

On July 25, near Wichita, Kan., a county bridge over 
the Cowskin River fell under the weight of a milk wagon. 
The bridge was about 80 ft. long. 


A Disastrous Wreck Occurred at Tipton Ford, Mo., on 
Aug. 5, when a Kansas City Southern Ry. passenger train 
and a gasoline motor car met in a butting collision; 40 
were killed and about the same number injured. Press dis- 
patches state that the car had orders to wait at a point 
south of Tipton Ford, but the orders were unheeded. In 
the collision, gasoline from the tank of the car was scat- 
tered about the débris and upon the clothing of the impris- 
oned passengers. The wreckage caught fire. 


Another Timber Pier Fire—On July 30 fire destroyed the 
Grand Trunk Pacific pier and seriously damaged the adjoin- 
ing Coleman pier in the port of Seattle, Wash. The Grand 
Trunk pier was 594 ft. long by 125 ft. wide and founded on 
creosoted piles. It had a two-story shed containing a great 
deal of unnecessary ornamental work of inflammable material, 
many partitions and a large amount of space used for offices. 
There were no fire walls under the floor nor in the first 
530 ft. from the pier head. There were no draft curtains 
in the roof trusses and no sprinkling system. The structure 
was comparatively new, but a very poor fire risk, and it 
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sons were injured. Included in the fire damage is -; 
to stored freight, which was in the warehouse. 
Alaska Navigation Company’s steamship “Admi: 
was lying alongside the Grand Trunk pier wart 
for San Francisco when the fire started. The |; 
had all her cargo and most of her baggage a 
loose and escaped damage. The fire started nea; 
end of the pier 2nd spread toward the shore. As 
in pier fires it was most difficult to fight. 

From Gen. H. M. Chittenden, Port Commissione; 
we have had the following word: 

“The present slips are altogether too narrow a: 
has been seriously handicapped on that account 
it is rumored that the Grand Trunk Pacific is to ; 
pier in concrete, what should be done is that the po 
should take over the Grand Trunk and the Coleman 
rebuild as one pier, thus doing away with the nar 
mediate slip. It is quite possible, however, that 
will hesitate on account of the heavy cost. The » 
district wharves are of timber, sprinkler protected. 
warehouses and other structures of concrete. Wit} 
fire measures and reasonable precautions such structi:: 
not be so dangerous as is commonly supposed. Whether 
a particular case the fire risk justifies the heavy ext; 
of concrete work must be decided by the circumst 
Certainly no hard and fast rule is possible, and there is po 
justification of unnecessary financial sacrific simply to me 
more effectually one feature of construction and use.” 


1 Cost 


inces 
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The Pathfinder Reservoir of the North Platte Project 
(Nebraska-Wyoming) of the United States Reclamation Ser. 
vice was filled for the first time in June, 1914. On June 27 the 
storage amounted to about 1,085,000 acre-feet and watr to a 
depth of 0.9 ft. was running over the spillway. 


Water Deferrization and Demanganation at Lowell, Mass., 
in accordance with the scheme outlined in our issue of Jyly 
9, 1914 (p. 107), has been authorized by the city counci) 
An appropriation of $190,000 for the work has been 
Robert J. Thomas 
Lowell. 


made 
is Superintendent of Water-Works at 


The “Adamson Bill” amending the “General Dam Act” of 
Congress (as approved June 21, 1906, and amended June 23 
1910) passed the House, Aug. 4. It was read twice in the 
Senate, Aug. 5, and referred to the Committee on Commerce 
This is the administration measure to facilitate and regulate 


the development of water power on navigable streams. 


The Snoqualmie Tunnel of the Chicago, Milwaukee & §t 
Paul Ry. through the Cascade Mountains was holed through 
on Aug. 4. The tunnel ranks among the very long railway 
tunnels in the United States, having a total length of about 
12,600 ft. It reduces the summit level of the line crossing 
the range 443 ft., saving also 4 miles in distance, while the 
line which will be abandoned was subject to heavy snow- 
slides. 


Freight Transportation on an Inland Waterway Route 
is being developed by the Chicago, St. Louis & Gulf Trans- 
portation Co. on the Illinois & Michigan Canal, delivering 
freight from Chicago and vicinity to points on the Illinois 
and Mississippi Rivers. In order to bring freight to the water- 
way its promoters have made surveys for a terminal rail- 
way from La Salle, Ill, to Oglesby, connecting a number 
of large cement plants and manufacturing establishments. 
An inttrurban railway from La Salle to Sterling, Ill. is 
also proposed. 


Commercial Opening of Panama Canal—The Secretary of 
War has announced that the Panama Canal will be opened 
to traffic on Saturday, Aug. 15, to vessels drawing not to 
exceed 30 ft. of water. This stipulation is made because 
of the conditions at Cucaracha slide, which, although greatly 
improved, would not admit of the passage of vessels with 
absolute safety drawing a greater depth of water. This 
restriction, however, probably does not affect any vessel now 
using the Panama route regularly, either in the Atlantic or 
Pacific —“The Canal Record.” 


Use of Streets for Construction Purposes—The blocking 
of a street adjacent to a building under construction, by the 
storage of construction materials, ete, was prohibited by 
ordinance in Houston, Tex., on July 29. It is now required 
that the contractor secure from the city engineer a permit 
for the use of a portion of the street. Only one-third the 


burned quite ri pidly. Fortunately there was no wind, other- 
wise the disaster would have been much greater. As it 
was the pier was practically destroyed and the Coleman 
pier next south was considerably damaged but not enough 
to stop business. In addition to the property loss, which 
is estimated at $500,000, one man was kilred and eight per- 


width can be used on only one adjoining street, to be desig- 
nated by the city engineer. As soon as the building material 
ean be placed inside the new structure, the city engineer 
has the right to revoke the permit. The penalty for viola- 
tion is a fine of not less than $25 nor more than $200; con- 
viction will forfeit the right to obtain permits thereafter 
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, allway Tunnel five miles in length under the Jura 
range in Northern Switzerland was holed through 

‘9. The work of construction is described in “The 
‘London, of July 24. The tunnel is located about 

<« south of Basel, on the German frontier of Switzer- 

The old line from Basel south to Olten, which also 
nnel about 1% mi. long, has long grades of 2.6% and 

h higher summit level than the new line built to pass 
-h the new 5-mi. tunnel. The new tunnel is built for 
track and is lined throughout, concrete having been 
, most places. Work upon the tunnel was begun Feb. 
and the contract date for completion was Jan. 13, 
The contract price was £792,709, with a bonus of $60 
for each day’s advance in the completion of the work. 


1 ~ 


\pplications for the City Managership of Bristol, Va., are 
wanted. The facts in the case are thus stated in a letter to 
this journal, written by John H. Gose, City Clerk. 
vhe city of Bristol, Va., is considering the employment of 


i 


a competent man, with experience in engineering, to act 
under the supervision of the City Council as Executive Man- 
ager for the city, to perform the duties of street and water 
commissioner, have charge of all construction and _ repair 
work, the employment of all labor in these departments, and 
to purchase all supplies and material under the supervision 
of the Purchasing Committee of the Council. Salary per month 
will likely be fixed at $125 or upward. Applicants will please 
state age, ability to handle labor and an outline of the 
various positions held and the length of time in each, as far 
as practicable, and furnish such recommendations as they 
may desire. Also state salary expected. 


Applications for the position should be addressed to John 
H. Gose, City Clerk, Bristol, Va. 


Statistics of the World’s Merchant Marine, made public 
by the Department of Commerce on Aug. 8, are of special 
interest in view of the probability that the European war 
will compel the United States to embark largely in ocean 
shipping. The merchant ships of the world aggregate 47,000,- 
000 gross tons, of which 40% belong to Great Britain, 11% 
to the United States, 11% to Germany, 5% each to Norway 
and France, 3% each to Holland, Italy and Japan. ‘Vhile 
the United States is second only to Great Britain in volume 
of shipping, the great bulk of its ships are engaged in the 
lake and coasting trade, the total so engaged being 9,800,000 
tons, while our total shipping in foreign trade is only 1,027,- 
000 tons. It is of interest to note further that while the 
total capacity of the world’s merchant shipping has doubled 
in the past twenty years, the number of vessels employed 
is about the same as twenty years ago, indicating that the 
average tonnage of merchant vessels has doubled in that time. 


A New Steel Bridge with Concrete Floor Wes Moved late 
position recently, on the Lehigh Valley R. R. at Wende, N. Y. 
(Erie County), replacing a lighter structure. The work was 
quickly performed. F. §E. Schall, Bridge Engineer of the 
railroad, provides the following data: 

The bridge is a double-track deck plate-girder bridge 
98 ft. long, consisting of four girders, reinforced-concrete 
floor, waterproofing, brick waterproofing protection, stone 
ballast and track. The reinforced-concrete floor is supported 
upon I-beam cross girders resting on top of the plate girders, 
each track separate. 

The new bridge was erected to the north of the old bridge, 
all complete, including the steelwork, concrete floor, ballasx 
and track. After the proper seasoning of the concrete, th- 
girders between the two tracks were blocked to form a uni: 
iaterally, for movement. 

The tracks were cut and the old bridge rolled southward 
on timber bents; then the new bridge was rolled into posi- 
tion, both tracks simultaneously. 

The weight of the steelwork including reinforcement steel 
is 521,000 Ib., the weight of the concrete, waterproofing and 
protection, stone ballast and track is about 850,000 Ib. a 
total of 1,371,000 Ib. or 685% net tons. 


The Largest Diesel Oil Engine yet built in America is 
said to be one just shipped by the Lyons Atlas Co. of Indian- 
apolis. It is rated at 600 b.hp. with an overload capacity of 
15% with an 890-b.hp. maximum. It is a vertical four-stroke 
cycle engine with cylinders 21x30 in. and has been shipped 
to the Hawaiian Commercial & Sugar Co. to supersede a 
steam plant for pumping water for irrigation. The engine 
is direct-connected to a two-stage turbine pump capable of 
delivering 15,000,000 gal. of water per day under 200-ft. head. 
The builders have furnished the following statement as to 
the conditions under which the engine was built and the 
tests to which it was subjected: 

“The purchaser required that the engine should operate 
continuously 710 hours out of each 720 hours per month at 
rated load, using the ordinary 14% to 18% asphaltum-base Cali- 
fornia fuel oil, similar to that used in the purchaser's steam 
plant, and which is the only grade available on the islands. 
“The test was conducted by the chief engineer of the 
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Hawaiian Commercial & Sugar Co., and the engine was given 
a preliminary, continuous run of 48 hours with eastern 
paraffin-base fuel after which all parts connected with the 
combustion chambers were inspected in order to determine 
a basis for comparison between the effect of the two fuels 
It was then subjected to a 144-hour continuous run at full 
load with fuel shipped by the purchaser from California 
to the manufacturer's works. At the completion of this run 
the combustion chambers were again examined, and as there 
was no evidence of deposit on the heads, valves or pistons, 
the engine was accepted and is nuw en route to the Islands, 
to be crected by their own engineers without any assistance 
from the manufacturer.” 


A Report to the Dayton Flood Prevention Committee, of 
Dayton, Ohio, has been published. The report was made by 
a Special Board of Consulting Engineers of eight members, 
and approves the plans for the proposed Miami Conservancy 
Dictrict made by the Morgan Engineering Co., of Memphis, 
Tenn., and Dayton, Ohio. The original intention was to sub- 
mit the report to the Conservancy Court created to pass on 
the petition for the establishment of the proposed district, 
but litigation having postponed the hearing indefinitely, it 
was decided to publish the report without further delay. 

The eight members of the Special Board of Consulting En- 
gineers were: Gen. O. H. Ernst, Washington, D. C.; J. A 
Ockerson, St. Louis, Mo.; Gen. H. M. Chittenden, Seattle, 
Wash.; T. W. Jaycox, Denver, Colo.; J. H. Fuertes, New York 
City; W. A. O’Brien, Cape Girardeau, Mo.; Charles H. Miller, 
Little Rock, Ark.; and Morris Knowles, Pittsburgh, Penn. 
The report is 20 printed pages in length. It reviews briefly 
flood conditions in the Great Miami Valley in general and 
the 1913 flood in particular, and considers possible remedial 
measures. The Board concluded that protection by channel 
improvement for the entire river would cost about $100,000, - 
000 against $18,000,000-$20,000,000 for detention basins and 
limited channel improvements, and that the maintenance cost 
would be correspondingly heavy and light, respectively. The 
final opinion of the board was as follows: 

(1) That floods as great as that of 1913, and even greater, 
are liable to occur at any time, and preventive measures 
should be carried out which will control floods about 20% 
greater than that of 1913. 

(2) That permanent flood protection for the Miami Valley 
by means of channel enlargement alone is impracticable. 

(3) That detention basins, supplemented by limited chan- 
- improvement, do offer a satisfactory solution of the prob- 
em. 

(4) That the success of such plan for flood control re- 
quires that the flooded area of the Miami Valley above the 
Whitewater River be considered as a unit. 

(5) That the works of the type suggested, properly de- 
signed, located, and constructed, will not only provide satis- 
factory and economical protection from floods, but they will 
be so massive and substantial as to fully justify confidence 
in their integrity, and satisfy every reasonable question of 
stability. 


It may be added that the plans here passed upon were 
made under the immediate direction of Arthur E. Morgan, of 
the Morgan Engineering Co., with the advice of the follow- 
ing consulting board: John W. Alvord, of Chicago; Prof. 
Daniel W. Mead, of Madison, Wis., and Chicago, and Prof. 8. 
M. Woodward, of Iowa City, Iowa. 


PERSONALS 


Mr. R. A. Baldwin has been appointed Engineer of Main- 
tenance-of-way of the Ontario grand division of the Canadian 
Northern Ry., Eastern lines, with headquarters at Toronto, 
Ont. 


Mr. Jesse K. Giesey, Assoc. M. Am. Soc. C. E., Assistant 
Engineer of Hering & Gregory, Consulting Engineers, New 
York City, has resigned to take charge of sewer work in 
York, Penn. 


Mr. E. C. Deal has been appointed Vice-President and 
Chief Engineer of the Carolina & Yadkin River Ry., with 
headquarters at Greensboro, N. C., succeeding Mr. J. P. 
Clark, resigned. 


Mr. William A. Hansell, Jr.. M. Am. Soc. C. E., formerly 
with the city engineering department of Atlanta, Ga., has 
been elected Superintendent of Public Works of Fulton 
County, Ga. 


Mr. J. D. Evans, formerly Chief Engineer of the Central 
Ontario Ry., at Trenton, Ont., has been appointed Division 
Engineer of the Ottawa division of the Canadian Northern 
Ry., with headqugrters at Ottawa, Ont. 


Mr. G. F. Stickney, -M. Am. Soc. C. E., Supervising Engineer 
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of the New York State Barge Canal, Albany, N. Y., has been 
granted leave of absence to go to Pittsburgh, Penn., to make 
the preliminary estimates and plans for the Ohio & Lake 
Erie Canal. The work will take about three months. 


Mr. Arthur F. Ballou has resigned as Superintendent of 
the Providence, R. L, Water-Works Department, to become 
associated with the National Board of Fire Underwriters. 
He is succeeded as Superintendent by Mr. Carleton Scott, 
Assistant Engineer, City Engineer’s Office of Providence. 


Mr. William J. Hazeltine has bcen appointed City En 
gineer of Mansfield, Ohio, succeeding Mr. Emmet Merkel, 
resigned. Mr. Hazeltine is an engineering graduate of tho 
Ohio Northern University, class of 1911, and has had somc 
street and road experience in New York and New Jersey. 


Mr. W. C. Schade has been appointed General Manager of 
the Phoenix Iron Works Co., Meadville, Penn., effective 
Aug. 15. Mr. Schade resigned as President of the Cherry 
Tree Iron Co., Cherry Tree, Penn., last February, but his 
resignation was not accepted owing to the inability of the 
company to find a suitable successor. 


Mr. Charles O. Tappen has resigned as Chief Engineer 
of the Northern Power Co. and the Hannawa Falls Water 
Power Co., Potsdam, N. Y., and has opened an office as Con- 
sulting and Constructing Engineer, 2 Rector St., New York 
City, specializing in hydro-electric power, transmission, pub- 
lic utilities engineering, valuation and appraisal work. 


Gencral Joseph Joffre, Commander-in-Chief of the French 
Army in the present European War, is a notable civil en- 
gineer. He is a graduate of the Ecole Polytechnique, Paris, 
France. He saw much of his early service with the engineer 
corps and has had charge of railway construction in West 
Africa and harbor work in Madagascar. 


Mr. Othmar Hermann Ammann, M. Am. Soc. C. E., As- 
sistant Chief Engineer of the New York Connecting R.R., 
which is building the Hell Gate steel arch bridge, is among 
the foreign army reserve officers who have been called back 
to their native countries. Mr. Ammann is a reserve officer 
in the Swiss Army and has returned to Switzerland to offer 
his services. 


Lord Horatio Herbert Kitchener, the new head of the 
English War Office, is an engineer by education and experi- 
ence, as well as a soldier. Lord Kitchener is a graduate 
of the Royal Military Academy at Woolwich, and entered the 
Royal Engineers in 1871. Between 1874 to 1882 he had charge 
of extensive survey work in Palestine and-the Island of 
Cyprus. For several years he was head of the Royal En- 
gineers. 


Mr. A. J. Hills, former Superintendent of the Canadian 
Northern Ry., at Toronto, Ont., has been promoted to be 
General Superintendent of the Ontario grand division of the 
Canadian Northern Ry., Eastern lines, in charge of opera- 
tion, maintenance-of-way and motive power, with head- 
quarters at Toronto, Ont. Mr. Hills is an engineering gradu- 
ate of the University of Toronto, and for several years fol- 
lowing his graduation in 1°99 he was with the construction 
department of the Canadian Northern Ry. at Winnipeg, Man. 


Mr. Frederic A. Delano, M. Am. Soc. C. E., former Presi- 
dent of the Wabash R.R., now President of the Chicago, 
Indianapolis & Louisville Ry., has been appointed a member 
of the Federal Reserve Board. Mr. Delano is also a member 
of the Government Commission on Industrial Relations, to 
which he was appointed by President Taft. He takes the 
place on the Federal Reserve Board made vacant by the 
retirement of Mr. Thomas D. Jones. Mr. Delano is a well 
known writer on railway and transportation problems, and 
is a civil and mechanical engineer of many years’ experi- 
ence. He was born in Hong Kong, China, in 1863, but spent 
most of his boyhood years at Newburgh, N. Y., where he 
prepared for Harvard College. Mr. Delano graduated at Har- 
vard in 1885, and the following summer joined a survey 
party of the Chicago, Burlington & Quincy R.R. in Colorado. 
In the fall of that year he became a machinist apprentice 
of the same railway at Aurora, Ill. Two years later he 
was placed in charge of the bureau of steel rail inspection 
tests and records. After a year as Assistant to the Second 
Vice-President, he was appointed Superintendent of Freight 
Terminals at Chicago, lll., where he remained for nine years. 
Later he was Superintendent of Motive Power, and, from 
1901 to 1905, was General Manager. For a few weeks in 
1905 he was Consulting Engineer to the United States War 
Department and the Philippine Commission, after which he 
returned to the railway service as Vice-President of the 
Wabash R.R. He was elected President in 1905; later he 
was Receiver. He was elected President of the Chicago, 
Indianapolis & Louisville Ry. in the latter part of 1913. 


Regarding his recent nomination to the Feder» 
Board, Mr. Delano is quoted by a New York “Tin 
spondent as follows: 

If President Wilson should nominate e 
nation were confirmed by the Senate without 
should feel it my duty to accept. I neither want 
nor have I sought it, and I certainly could not : 
we record were not such as to warrant my cor 
without a personal examination. But if I am 
without any solicitation on my part, I shall accep 
believe it would be my duty to do so. 


OBITUARY 


oneneveey 


William Barstow Strong, former President of th: 
son, Topeka & Santa Fé Ry., died Aug. 3. He was 
Vermont in 1837. 


ENGINEERING SOCIETIES 
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COMING MEETINGS 
sae ASSOCIATION OF RAILROAD SUPERINTEND.- 
Aus. 20-21. Annual meeting in New York City. Secy.. B 
. Harman, Room 101, Union Station, St. Louis, Mo” 
AMERICAN PEAT SOCIETY. 
Aug. 20-22. Annual meeting at Duluth, Minn. 
Bordollo, 17 Battery Place, New York City. 
AMERICAN BOILER MANUFACTURERS’ ASSOCIATION. 
Sept. 1-4. Annual convention in New York City. Secy 
J. D. Farasey, E. 37th St., and Erie Ry., Cleveland, Ohio. 
AMERICAN MINE SAFETY ASSOCIATION. 
—— 7-10. Annual meeting in New York City. Secy., H 
. Wilson, Bureau of Mines, Pittsburgh, Penn. —~ 
AMERICAN FOUNDRYMEN’S ASSOCIATION. 
Sept. 7-11. Annual meeting at Chicago, Ill. Secy., A. P, 
Backert, Cleveland, Ohio. 
mA To PAVING BRICK MANUFACTURERS’ ASSOCIA- 
Sept. 9-11. Annual convention at Buffalo, N. Y. Secy., Will 
. Blair, 832 B. of L. E. building, Cleveland, Ohio. 
NATIONAL ASSOCIATION OF PORT AUTHORITIES. 
mea 8-10. Annual convention in Baltimore, Md. _ Secy., 
Vm. Joshua Barney, 29 Broadway, New York City. 
ROADMASTERS AND MAINTENANCE OF WAY ASSOCIA- 
TION OF AMERICA. 
Sept. &-11. Annual meeting at Chicago, Ill. Secy., L. « 
yan, Sterling, Ill. 


Maree Sem AND LOCOMOTIVE PAINTERS’ ASSOCIA- 
Sept. 8-11. Annual convention in Nashville, Tenn. Secy., 
A. P. Dane, Reading, Mass. 


NEW ENGLAND WATER-WORKS ASSOCTATION. 
ee 9-11. Annual convention in Boston, Mass. Secy 
illard Kent, Narragansett Picr, R. I. 


wea ASSOCIATION OF MUNICIPAL ELECTRI- 


Secy., Julius 


Sept. 15-18. Convention in Atlantic City, N. J. Secy. 
layton W. Pike, Electrical Bureau, Philadelphia, Penn. 


ILLUMINATING ENGINEERING SOCIETY. 
~— 21-25. Annual convention in Cleveland, Ohio. Secy., 
oseph D. Israel, 29 W. 39th St., New York City. 


RAILWAY SIGNAL ASSOCIATION. 
Sept. 22-24. Annual convention in Bluff Point, N. Y. Secy, 
. €. Rosenberg, Times Building, Bethlehem, Penn. 
American Society of Agricultural Enginecers—The annual 
meeting of the Society will be held in Madison, Wis., Dec. 
28-30. The preliminary program has just been issued. The 
Secretary is F. M. White, Madison, Wis. 


American Road Congress—The Fourth American Road 
Congress will be held at Atlanta during the week of Nov. 9. 
State Highway Engineer Fletcher, of California, has been 
elected president, and will preside at the opening session. 
One of the subjects for discussion is “Systematic Road Man- 
agement,” involving the organization of working forces and 
the methods of reporting and recording work. This subject 
will be presented by Hon. Chas. J. Bennett, State Highway 
Commissioner of Connecticut. State Highway Engineer 
Keller, of Alabama, will deal with the subject of “Engincer- 
ing Supervision.’ Among the various phases of construction 
and maintenance of all types of roads, the construction 
known as the sand-oil method, involving the use of a mixture 
of asphaltic oil and sand, will be thoroughly discussed. This 
type of road is in use in the Cape Cod region of Massachusetts 
and in the vicinity of Palm Beach, Fla. Fairfax Harrison, 
president of the Southern Ry., is scheduled to speak on the 
relation between the railroads and the wagon roads. The 
present headquarters of the Congress is in the offices of the 
American Highway Association, Colorado Building, Washing- 
ton, D. C. 





